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SSOEVO : : TEDONE "Matt 0TN:522-22S4 CX0I-2/N26 
GWYNED : : GANESAN 
KDB 0 proc listing 



01-S9p-19Sa 1S32" l-SEP-ISSa 17:33 



OOa KDS MICROCODE 

OOt HARDWARE/SOFTWARE OEFINITIONS AND EQUATES 

04S controli.br ram and equate definitions 

07I..... KDB D-PROC DIAGNOSTICS 

120 D.PROC IDLE LOOP AND OP CODE PROC ESSO R ( • « « NEW SOI TIMING <«t| 

137 SDI LEVEL 0,1, AND 2 ROUTINES 

103 D.PROC WRITE ROUTINE (<»• NEW SOI TIMING •<>) 

179..... D.PROC READ ROUTINE I«>* NEW 501 TIMING >««) 

1S4 HEADER COMPARE AND ANALYSIS ROUTINES 

191 HEVECTORING PROCESS 

19S D.PROC XFC ROUTINES 

308 U.PROC AND D.PROC SUBROUTINES 

2IS DIAGNOSTIC MACHINE INTERPRETER AND DMDT 

224.,,.. HARDWARE/SOFTWARE VECTOR TABLES 
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; . SBTTL CONDITIO 



EQUATES FOR 



>L ASSEMBLV CODE 



000002 
OOOOOQ 
OOOOO 1 
OO0O02 
OOOOOO 
000000 
OOOOOO 
000003 
OOOOO 1 
OOOOO 1 
OOOOOO 



$$KDA 
SSKDB 



CQPY4 
D . E . C. 



QREVB 
S IMTST 



; o 
;0 
: o 



NTROLLER TYPE; 0 



IN KOA , 
CODE , 



1 1 , NO 



NOT FOR LAB USE 
«RAP TEST = 0 
1 : ALL 4 MUST 



= DM IN KDA 
B, 1 = KDA REV B OR AFTER 
ASSEMBLE SIMULATE TEST (KDB) 



Q 
< 

o 

II 

oc 
o 

u. 

V) 

o 

CO 



c 



KDSOP 
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PAGE 

UDA CONTROL MEMORY 

47 4e 45 44 43 42 41 40 39 3S 37 39 35 34 33 32 



AD 



AF 



AS 



I AB I CE I 



RB 



31 30 29 29 27 29 25 24 23 22 21 20 19 19 1 7 1 9 

------------H + - H------ + 

IOC I RA/[BS] I 

LITERAL IF ABs 1 < 



TEST 



BD 



I 91 • 



15 14 13 12 11 10 09 OS 07 09 05 04 03 02 01 00 



S lENIK !P I 



BRANCH ADDRESS IBAI 



*OBs DATA BUS* 



0/2 
ALU 
Qx2 
ALU 



ALU - > 



DB 

0, 



ALU - > 



RB 
BD 
RA 
[BSI 
IP 

IOC 
L I T 



Aps 0-2 CARRY INTO ALU 
AFt 3-7 HIGH BYTE LITERAL SELECT 
ALU DESTINATION *ALU -> DB IF AB: 1* 

Os ALU -> 0,0B 4= ALU/2 -> RB , 

1= ALU -> DB 5= ALU/2 -> RB . 

2: ALU -> RB, RA -> DB E: ALUX2 -> RB , 
3: ALU -> RB.DB 7: ALUX2 -> RS , 

ALU FUNCTION •SELECT HIGH BYTE LITERAL WITH AF= 3-7 AND CRY> 1» 
0= ADD R«S 2: REVSUB R-S 4: R AND S 6: R XDR S 

1: SUB S-R 3: R OR S 5: NOT R AND S 7: R XNOR S 

•CHOOSE RA OR BS OR LITERAL AS SOURCE* 
2=0,9 4:0, RA 9:0,0 

3= 0,RB S= D , RA {RA=RB) 7= D,0 (RAsRB] 

O: BS SRC ON BUS, 1i ALU AS BUS SRCENB LITERAL 
ALSO A PORT IF AS 9 5 OR 7 



ALU SOURCE: R,S 

OS RA.O 

Is RA.RB 
ALU TO DATA BUS 
B PORT REGISTER 
BUS DESTINATION 
A PORT REGISTER 
BUS SOURCE 
IOC ENABLE 



BRANCH TEST 
S 

TEST- 
EN 

ce 



p 

BA 



« lABs 0/1 1« 
« IF AB: 0> 

O: DISABLE Is ENABLE 

INPUT OUTPUT CONTROL SELECT (SPECIAL OPERATION! 
9 BIT LITERAL TO LOW BYTE IF CRYs O AND AF : 0-2 
9 BIT LITERAL TO HIGH BYTE IF CRY: 1 AND AF : 3-7 

TEST SENSE: Os JUMP IF TEST LOW (-), 1: JUMP IF TEST HIGH ( « I 
TEST CONDITION SELECT , ELSE CONTINUE TO PC+1 

ENABLE CONDITIONAL EXECUTE PER CE BIT 39 O: DISABLE, 1: ENABLE 
CONDITIONAL ALU EXECUTE ON TEST RESULT 

Os EXECUTE IF TEST FALSE (FAILS), 1: EXECUTE IF TEST TRUE(PASS) 
JUMP OPERATION 

OS JUMP 1 t BA# OFFFH : JUMP TO SUBROUTINE 

I 9 BA: OFFFH : RETURN FROM SUBROUTINE 
PARITY BIT FOR ODD PARITY 
BRANCH ADDRESS 
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Q 
< 

o 

II 

cc 
o 

u. 

<n 
u 
<n 



XJUMPOP tast, address 
%JUMPTEST address 



LABEL: ALUOP\mod 1 nt srcXmod , dst Xmod , bd (Pioc 
LABEL: ALUOPSmod (extsrc) ,dst\mad,bd IPioc 

intsrc: 2901 internal source RA 

extsrc: external source (BS) 

dst = 2901 internal destination RB 

bd : 2901 external destination 50 

mod: \F: execute false \T: execute on true tast condition 
\0: output RA \N: HO write to ALU 

\L: rotate ALU left \L0: shift 0 left 
\R: rotate ALU right \R0 shift 0 right 







#LITs literal source. 


Can be like ##L I T 


ex 


< b i 1 00 + b 


it04> 






«LIT: lower 9 


bit literal with 


upper 8 


bits 


zero . 








##LITi upper 8 


bit 1 iteral with 


lower 8 


bits 


zero 




TYPES 




ALU INSTRUCTION 


FORMAT 


SOURCE MODE 


OPERAT ION 






LABEL : 


ALUOP RA, RB, 


BD IPIOC 


; register 


RA OP 


RB-> RB 






LABEL : 


ALUOP (BS), RB, 


BD S>IOC 


; data 


bus 


(BS)OP 


RB-> RB, 


BS->BD 




LABEL : 


ALUOP » LIT,RB,BD IPIOC 


; lo/hi 


1 iteral 


# LIT 


OP RB->RB 


, BD 




LABEL : 


ALUOP #*LIT,RB, 


BD B>IOC 


; upper 


1 iteral 


##LIT 


OP RB->RB 


, BD 


MNEMONICS: 
















ALUOPs 


ADO 


ADDC AND 


BIC 


BIS 


B I T 


CLR 


CMP 






COM 


COMB DEC 


DECS 


DECC 


INC 


INCB 


MOV 






MOVE 


NEC NEGB 


NOP 


OR 


ROT 


ROTB 


RSUB 






SUB 


SUBC SHF 


SHFB 


TST 


TSTB 


XOR 


XNOR 




; JUMPOP 


JUMP , 


ADDRESS; 


JMP 


J 


J - 










CALL , 


ADDRESS ; 


JSR 


CALL 


C 


C- 








RETURN ; 


RET 


RTN 


R 


R- 








TEST 


( . f 1 ALWAYS ) ; 


T 


T - 












A2TEC 


ONLY: RTNI 


JMP I 


INT 











INSTRUCTION TIMING RELATIONSHIP: 
The Signal SEO CLK L determines the start of one instruction from 
another. All timing is referanced to this signal. Branch conditions 
are tested at the begining of the instruction. The results of ALU and 
bus operations are loaded into internal or external registers near the 
end of the instruction. The INTERFACE OUTPUT CONTROL (IOC) signals 
are changed just a little prior to the the register loads. The 
signal UPROC H defines which processor is active during the present 
instruction. UPROC H : 1 (UPROC L s 0) means the UNIBUS processor is 
active. UPROC H : O (UPROC L si) msans the drive processor is 
active. A simplified timing relationship is shown below. 



SEO CLK 

UPROC H 

INSTRUCTION 

REGISTER 

INSTRUCTION 



+ - - 



UNIBUS PROC 



DRI VE PRDC 



UNIBUS PROC 



LOAD REGISTERS 

CHANGE IOC'S 

TEST BRANCH CONDITION 



f 

* 



KDBOP 
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PACE 004 



UNISUS DISK ADAPTER (UDA) TIMING 



F/F 1 H - - +Sa+ - 1 1 6 - ♦ 
+ - - + + - 



- - - + + - 



F/F 2 H 

CLK ENB H *- 



( K . SD I CLOCK IN H I 4- - 



-+S8+-11S-+ +- 
+--+ +--+ 

-+5a*-iie-+ +- 

-+S8*- lis-* +■ 



+ - - + 
- + + - 



SE9 CLK L 



UPROC H 



+ --174 * 



•174 + 



SEO ADR H I/////U+1 I/////D+1 I/////U + 2I/////Dt21/////U + 3I/////D + 3I 



PIPELINE -■♦ + + t ♦ ■>■ 

ADDRESS REGI D ! Uti ! D+1 I U'f2 I 0*2 I U + 3 

PAOR H --♦ + + + - + + 

PIPELINE + + + + + + 

REGsCURRENT! U ! 0 ! U+1 < 0+ 1 ! U+2 < 0+2 

INSTRUCTION+ + + ♦ + + 
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RELATIVE CLOCK TIMING - GENERAL 

Common K.5DI, K.OISK, K.???, UDA Terminology 

1. Prefix a11 clocKs with CLK, all bus sources with RD, all bus 
dest 1 nat 1 ons w 1 t h LO . 

2. Have common page order 1e. ALU, CLOCKING, BRANCH, SEO, PAR, CROM etc. 

K.DISKs CLOCK IN H-+ + ♦ + 

UDAi CLK ENB H + --+ + + 

I I 

-+ + + + 

CLK ENBI H + + + ♦ 

I J 

- - + *■ + +-.-.- 

CLK eNB2 H + + + + 

I I 
...+ +--------.+ +.--- 

CLK ENB3 H ♦ + + - ♦ 

I ! 

+ + + 

CLK ENB4 H + ♦ + + 

+ + + +-- 

CLK ENBS H + - + ♦-- + 

j ■ . , .■■ J 

+ .- -- -.--- - . . + +...----- + 

SBO CLK L - + + ...U.+ + 

I 1 , 

+ -- -- -- -- -- -- -- ------- 

UPROC H ...-...+ + 

! ■ ' ■ ■ ! ■ 

+ - + 

DLV UPROC H + +--- 

! ! 

+ r- + + + 

PROCCLK L. -----+ + + 

I ! ' 

+ -- -- -- -- -- T --+ +.....- + 

LDCLK L ----+ + + + 



CLK BOR H 



RD CLK L 



KDBDP 
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-30 



-25 - 20 -IS 



CLK BDR H 
P2- 17 



SEOCLK L 
P3-2 



PROCCLK L 
P3-4 



BO DECODE 
P3-S 



CLK ENB L 
P3- 19 



SOURCE DATA 
P3-a RD BSO 

DATA BUS 



OEAOBAND L 
P3- 10 



♦10 +18 +20 +2S 

l< 10.5/21.75 



<-- S7/SB --> 



57/88 --> 
57/8B --> 



S< 4.8/9.0 



> I 

87/88 --> 



19 .75/34 

S< 18.78/38 



S7/SB --> 



S< -82/-31 .5 



>S I < 8 . 28/19 . 8 

>S l< 4.2S/29 

> ! ! < 10/21 . 78 





1 


/////////// 1 


1 //////////////////////////////// 




>S I < 1 . 75/8 . 8 




> 1 1 < 10/21 . 75 
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>290t MICRO PROCESSOR TIME SHARED AS TWO PROCESSORS** 
+ 16 BIT INTERNAL BUS + t 



- » I « - 

* F « 
« T • 
***** 

***** 

* R * 

* 0 * 

- • T • - 

* A * 
» T * 
**E** 



* 0 * 
***** 



« * « * « 

« A • 

* L « 
- 0 U « 

* « 
« M • - 

* U • 

* X « 



***«««** 



• R « - - -t-A 

• E * + D 

« G * ! ! * 

***** I I «* 



« S * 

* * 
-F 0 V- 

• R » 
-A V « 

« R « 
***** 



*«««**** 1 * 

--- + * 

*««««*****«**«««**«** 



* « I « **************** 
***** ! . * DATA/LITERAL B<--1 

! ♦ * « * MUX • 

♦ 16 0 Y CRY SELECTS A<--S 

« • HI/LO BYTE A<--a 
********************************* ««***«««*******« 

+ * 12 BIT AODRESS-TSST SELECT-JUMP 

******** 4---**2911** ***** 4Kx48 ***** 

* TEST/* + USEO «•-+ « * . » * * * 

*«SYNC** J ! «***««** ! «p* *C* *P* 

+ --!-! + * A *-12-* R *-48-* R « 

««REG** ! i +--**2911** ! *R* *0* * « 

->« PAR *->* + « DSEO *--* » « < M * * « 

««*»*** ««*«««»* . ***** ***** 



UAR • ' 
«**»«« 



UDR * 
****** 



**LOG*** 
-+->*ANTILOG- 12- 
I **CDNST* 
>UN I BUS 
> INFC 



« CONTROL*>- 
****REG*** 



♦-16 BIT BI OERECTIONAL EXTERNAL BUS-+- 



-GND 
. . . - + 



Jl 
P 1 



I 






* * « « 


* 4Kx16 


1 


**ECC«* ' 




1 2- 


>« UBAR «- 


- + 


. * 


X « B « 




+->RSGEN>-- 


+->ECCRS0*-16>+ 




«***««**. 


1 


* M 


* * U « 




1 «»**««« 


! «STATUS« 1 


! 




+ - 


-« U 


* >* p « < 


- -> + 


+ 10 


+ I 




*««*«*.*« 




* X 


* « p * 




! *«**«**« 


««*«*««« 1 


+ -12- 


>« DBAR *- 


- + 


* 


* « e « ' 




<->SEROeS>+ 


--<SERDES«<18>+ 


! 






««*** ««R«* 




*> 10«8IT* ! 


*> 1 6*BI T« 


1 










+ + 1 

1 I 


! 
f 


*< 1 8 - 


>*RTCS/RTDS«- 


PORT- 


>SDI X 4 >- 


-KR2 


•DATA- + - - 1 - - 


- + 




* * *REG*** ** 




INFC <- 


-NRZ 


DATA 1 - + 
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AD0RES5 
(OCT) 



ADR>Ss 

PATCH 

(OCT) 



WAS 
(OCT) 



SHOULD BE 
(OCT) 



TYPE 
CHANGE 
PERM TEMP 



DESCRIPTION 



Q 
< 

a 

II 

cc 
o 

u. 

(A 
U 
(A 



KDBOP 
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USING THE 2901 ALU AS A COMPARITOR 



FUNCT I ON 



OPERATION 



OPERAT I ONS 
TEST CONDITION 



RA : 


0 


MOV 


RA , RB 


ZRD 




TRUE 






RB: 


RA 






RA # 


0 


MOV 


RA , RB 


2R0 




FALSE 














RA > 


RB 


XOR 


RA , RB 


2R0 




TRUE 






RBi 


RA 


XOR 


RB 


RA # 


RB 


XNOR 


RA, RB 


ZRO 




FALSE 






RBi 


RA 


XNOR 


RB 








ARITHMETIC 


OPERATIONS 


- CARRY 


IN OFF 






SAME 


SIGN 


XOR 


RA, RB\N 


NEC 




TRUE 




RA 


XOR 


RB 


-> BD 


P-P.N-N 


DIFF 


SIGN 


XOR 


RA, RB\N 


NEC 


P 


FALSE 
-P , N-N 


P -N , N- 


RA 

P 


XOR 


RB 


-> BD 


P-N,P-N 


RA < 


RB 


SUBC 


RA , RB 


CRY 




TRUE 


TRUE 


RB 


-RA- 1 


- > 


RB,BO 


( BORROW) 


RA> : 


RB 


SUBC 


RA,R8 


CRY 




FALSE (TRUE) 












RA > 


RB 


{ RSUBC ) 


RA,RB 


CRY 




TRUE 


FALSE 


RA 


-RB- 1 


- > 


RB , BO 


( BORROW) 


RA< : 


RB 


( RSUBC) 


RA , RB 


CRY 




FALSE 


TRUE 


















ARITHMETIC 


OPERAT IONS 


- CARRY 


I N ON 


















P 


- P , N - N 


P - N , N- 


P 










RA< : 


RB 


SUB 


RA , RB 


CRY 




TRUE 


FALSE 


RB 


- RA - 


> 


RB , BD 


( BORROW) 


RA > 


RB 


SUB 


RA , RB 


CRY 




FALSE 


TRUE 












RA : 


RB 


SUB 


RA, RB 


2R0 




TRUE 


TRUE 


RB 


-RA - 


> 


RB , BD 


( BORROW) 


RA # 


RB 


SUB 


RA, RB 


ZRO 


P 


FALSE 
- P , N-N 


FALSE 
P - N , N - 


P 










RA> : 


RB 


RSUB 


RA, RB 


CRY 




TRUE 


FALSE 


RA 


-RB, - 


> 


RB,BD 


(BORROW) 


RA < 


RB 


RSUB 


RA, RB 


CRY 




FALSE 


TRUE 












RA> : 


RB 


CMP 


RA , RB 


CRY 




TRUE 


FALSE 


RA 


-RB - 


> 


BD 


(BORROW) 


RA < 


RB 


CMP 


RA , RB 


CRY 




FALSE 


TRUE 












RA > 


RB 


RSUB 


RA , RB 


ZRO 




TRUE 


TRUE 


RA 


-RB - 


> 


RB,BD 


(BORROW) 


RA ft 


RB 


RSUB 


RA , RB 


ZRO 




FALSE 


FALSE 













d 



ADDITION CRY : TRUE 

SUBTRACTION CRY i FALSE 

RA> REGISTER A SOURCE RB: REGISTER 
RBVN: REGISTER B SOURCE, NO LOAD 
P-P: POSITIVE MINUS POSITIVE P-N: 
N-N: NEGATIVE MINUS NEGATIVE N-P: 

RA>: RB <::> RB<i RA RA < RB <::> 



MEANS ADD ONE TO NEXT HIGHER IS BITS 

MEANS BORROW ONE FROM NEXT HIGHER 16 BITS 
B SOURCE , DESTINAT ION 



POSITIVE MINUS NEGATIVE 
NEGATIVE MINUS POSITIVE 
RB > RA 



COMPARITOR EXCEPTIONS; 

1. MAXIMUM POSITIVE NUMBER IS 32767 (HIGHER CHANGES THE SIGN BIT) 

2. DIFFERENT SIGNS IMPLIES AN EOUATE IS NOT POSSIBLE EXCEPT 
FOR ZERO SINCE IT HAS THE SAME VALUE POSITIVE OR NEGATIVE. 
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PROCESSOR RESTRICTIONS 



SUMMARY 



PAR REGISTER - When loading the PAR register, neither source may be 
changed to a11ow the address to be stable to the very end of the cycle. 
2. Loading the PAR register must be unconditional to allow the pull-up 
resistors enough time to get above the threshold voltage. 



Q 
< 

o 

II 

cc 
o 

u. 

u 

(0 



KDBDP 
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TEST CONDITIONS FOR "U" PROCESSOR 



THE TEST CONDITION E9UATES ARE OF THE FOLLOWINC FORM: 

BIT4 POSITIVE TRUE CONDITION O: FALSE, 1: TRUE (CROMIS) 

BIT4 NEGATIVE TRUE CONDITION 1= FALSE, Oi TRUE (CR0M15I 

BITO-3 TEST CONDITION SELECT (CR0M28-31) 

DEFINITIONS ARE IN OCTAL UNLESS OTHERWISE SPECIFIED 

BUS PROCESSOR NEGATIVE TRUE CONDITION DEFINITION 



000000 


UMPN 




0 


XDA 


JUMP NOT 3 CONTINUE 


000001 


NZRO 




1 


ALU 


NOT : ZERO (NOT EQUALS) 


000001 


NEO 




1 


ALU 


SRC NOT I DST 


000002 


NCRY 




2 


ALU 


CARRV OUT FALSE 


000002 


LESS 




2 


ALU 


SRC IS LESS THAN DST 


000003 


NMSB 




3 


ALU 


MSB :0 


000003 


NNEG 




3 


ALU 


COMPARITOR MSB : O,N0T NEGATIVE (POS OR ZERO) 


000004 


LSB 




4 


ALU 


LSB : 1 


000005 


TEST 




5 


xDA 


EXT. TEST L (P3-3) ACTIVE, DO EXTRA TEST CODE 


000006 


NUPF 




6 


xDA 


FLAG RESET BV IOC OF U PROCESSOR ITRUPF 


000006 


DPROC 




6 


xDA 


SPLIT : ffRUPF -> OPROC JUMP/UPROC CONTINUE (PC+ 


000007 


ACLO 




7 


XDA 


AC POWER FAILING 


000007 


nrpak 




7 ;temp 


XDA 


not power ok [qda compat ] 


0000 1 0 


FTEST 




1 0 


XDA 


FAST SELF TEST 


00001 1 


STOP 




1 1 


XDA 


STOP COMMAND ISSUED - NO MORE BI COMMANDS 


0000 1 2 


CPE 




1 2 


XDA 


CONTROL MEMORY PARITY ERROR 


0000 1 3 


ETST 1 




1 3 


XDA 


EXTERNAL TEST 1 


OOOO 1 4 


MERR 




1 4 


XDA 


BI COMMAND ERROR ON MASTER PORT (DURING XFER] 


OOOO 1 5 


SCAN 




1 5 


XOA 


IP ACCESSED 


OOOO 1 5 


POLL 




SCAN 






0000 16 


CDDNE 




18 


XDA 


COMMAND DONE 


OOOO 1 7 


NBIBAD 




17 


xOA 


BI BAD L SIGNAL NOT ASSERTED LOW (TBAD H IS LOW 
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; « 


BUS PROCESSOR 


POSITIVE TRUE CONDITION DEFINITION 


000020 


UMP 


: 20 


XDA 


- JUMP UNCONDITIONAL 




;JMP 


: 20 


ASSEMBLER DEFINED - JMP IS UNCONDITIONAL JUMP 


00002 1 


ZRO 


= 21 


ALU 


- EQUALS ZERO 


00002 1 


EO 


= 21 


ALU 


- SRC = DST 


000022 


CRY 


= 22 


ALU 


- CARRY OUT TRUE 


000022 


GTE 


= 22 


ALU 


- SRC IS GREATER THAN OR SAME AS DST 


000023 


MSB 


= 23 


ALU 


- MSB = 1 


0O0023 


NEG 


= 23 


ALU 


- RESULT NEGATIVE MSB3 1 


0O0O24 


NLSB 


= 24 


ALU 


- LSB = 0 


000025 


NTEST 


= 25 


XDA 


- EXT. TEST L (P3-3J INACTIVE 


00002B 


UPF 


= 26 


XOA 


- FLAG SET BY IOC OF BUS PROCESSOR CPSUPF 


000026 


UPRDC 


= 26 




(PSUPF -> UPRDC JUMP / DPROC CONTINUE [PC+1) 


OO0027 


NACLO 


= 27 


XDA 


AC POWER NOT FAILING 


000027 


rpok 


3 27 ;tamp 


XOA 


- power ok I qda compat} 


OO0O3O 


NFTSST 


= 30 


xDA 


- SLOW SELF TEST 


000030 


STEST 


= NFTEST 






0O003 1 


NSTOP 


= 31 


XDA 


- STOP COMMAND NO ISSUED - MORE BI COMMANDS 


000032 


NCPE 


= 32 


XDA 


- NO CONTROL MEMORY PARITY ERROR 


000033 


NBTST1 


= 33 


XDA 


- NOT EXTERNAL TEST 1 


000034 


NMERR 


= 34 


XDA 


- NO BI COMMAND ERROR ON MASTER PORT (DURING XF 


000035 


NSCAN 


3 35 


XDA 


- NO IP ACCESS 


000035 


NPOLL 


3 NSCAN 






000036 


NCDONE 


3 38 . ' 


XDA 


- NOT COMMAND DONE 


000037 


BIBAD 


3 3 7 


XDA 


- BI BAD L IS ASSERTED LOW (TBAD H IS HIGH) 
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TEST CONDITIONS FOR 



PROCESSOR (WHERE DIFFERENT ONLV) 



DRIVE PROCESSOR NEGATIVE TRUE CONDITION DEFINITION 



000006 


NDPF 




e 




XOA - 


0 PROCESSOR FLAG NOT SET (9RDPFI 




000010 


ndelk 




to 


; t amp 


sdi - 


serdes parallel data not ready 




O0OO10 


NPRDY 




1 0 




SDI - 


SERDES PARALLEL DATA NOT READY 




000011 


NCSR 




1 1 




SDI - 


CONTROL STATE NOT READY - RTCS NOT READY TO UPDATE 


( RELOAD ] 


000012 


SECTR 


* 


1 2 




SDI - 


SECTOR PULSE 




000012 


nr r dy 




1 2 


: t erap 


sardas - ace rasldua parallal data not ready [ qda compat ] 




000013 


RPE 




1 3 




xDA - 


RAM PARITY ERROR 




00001 4 


NDSER 




1 4 




NOT REAL TIME DRIVE STATE ERROR 




00001 5 


NDSR 




1 5 




DRIVE 


STATE NOT READY - NEW RTDS NOT RECEIVED SINCE LAST 


WR I TTEN TO 


OOOO 1 6 


n 1 at e 




1 6 


; t emp 


sd i - 


no serdes over/under runs 




OOOO 1 6 


NavER 




1 6 




SDI - 


NO SERDES OVER/UNDER RUNS 




000017 


NWRC 


, 


1 7 




xDA - 


WORD RATE CLOCK LOW 






; * 






DRIVE PROCESSOR 


POSITIVE TRUE CONDITION DEFINITION « 




000028 


DPF 




2e 




xDA - 


D PROCESSOR FLAG SET IVSUPFI 




000030 


dc 1K 




30 


; t ainp 


Sdi - 


serdes parallel data ready 




000030 


PRDY 




30 




SDI - 


SERDES PARALLEL DATA READY 




O0OO3 1 


CSR 




3 1 




SDI - 


CONTROL STATE READY - RTCS READY TO UPDATE (RELOAD) 




000032 


NSECTR 




32 




SDI - 


NO SECTOR PULSE 




O00O32 


rpdy 




32 


; t amp 


serdes - acc residue parallel data ready [qda compat] 




000033 


NRPE 




33 




XDA - 


RAM PARITY ERROR 




0O0034 


DSER 


a 


34 




SDI - 


REAL TIME DRIVE STATE ERROR ( P AR I T Y , PU LSE , OR DATA) 




0O003S 


DSR 


I 


35 




DRIVE 


STATE READY - NEW RTDS RECEIVED SINCE LAST WRITTEN 


TO RTCS 


00003S 


lata 


1 


36 


: t amp 


Sdi - 


serdes over/under run has occurred 




000038 


OVER 




36 




SDI - 


SERDES OVER/UNDER RUN HAS OCCURRED 




000037 


WRC 


a 


37 




XDA - 


WORD RATE CLOCK HIGH 





o 
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INPUT/OUTPUT CONTROL REGISTER 



EACH PROCESSOR (BUS OR DRIVE) HAS AN ADDRESSABLE LATCH 
WHICH IS USED FOR INPUT/OUTPUT CONTROLS. SOME BITS HAVE MULITPLE 
USES. EACH SIGNAL IS INDIVIDUALLY SET OR RESET IF ENABLED BY THE 
CURRENT MICROINSTRUCTION. 

BIT3 0: SIGNAL TO LOW LEVEL, 1: SIGNAL TO HIGH (CR0M23) 

BITO-2 IOC SELECT (CR0M2a-22) 



BUS PROCESSOR IOC SIGNAL DEFINITIONS 



000000 


SUPF 




0 




XDA 


UTEST H SET 




000001 


GORD 




1 




XOA 


GS READ 




000O02 


LNRAG 




2 




XOA 


LOAD NEXT PAGE ADDRESS LOWER 




O0OO03 


WRSND 




3 




XDA 


WRITE SECOND BUFFER 






: LOFF 




3 




XDA 


LOAD ADDRESS BUFFER OFFSET 




O00OO4 


RDFST 




4 




XDA 


READ FIRST BUFFER 




000005 


WRFST 




S 




XDA 


WRITE FIRST BUFFER 




OOOOOS 


LOOM 




6 




XOA 


LOAD COMMAND 




000007 


LADD 




7 




XDA 


LOAD COMAND ADDRESS LOWER 




00001O 


RUPF 




1 0 




XDA 


UTEST H CLR 






;SCLR 




1 1 




XDA 


CLEAR CROM PE (defined in UDIAG 


UQAI 




: RCLR 




1 1 


; t emp 


XDA 


CLEAR CROM PE (defined in UOIAG 


UQA) I qda compat 




:WRBYT 




1 2 




XDA 


WRITE BYTE ON NEXT OPERATION 




OOOO 12 


GOWR 




1 2 




XDA 


GO WRITE 




000013 


RBCAI 




1 3 




XDA 


RESET BCAI 




OOOO 1 « 


RDNXT 




1 4 




XDA 


READ NEXT BUFFER 




OOOO 1 5 


WRNXT 




1 5 




XDA 


WRITE NEXT BUFFER 




OOOO 1 6 


LBWR 




1 6 . 




xDA 


WRITE LAST BUFFER AND GO WRITE 




OOOO 1 7 


HADD 




1 7 




XDA 


ADDRESS ~ 





c 
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CERTAIN SIGNALS MUST BE SEQUENCED IN ORDER FOR THE HARDWARE TO WORK: 



o 



000000 
00000 1 

000002 

000004 
000005 
900005 
000006 
000007 

000010 
0000 t 1 
000012 

000014 
0000 I S 
000015 
00001 6 
0000 1 7 



SOPF 
RRSGEN 

SCMD 

;SCLR 

RSE 

RRM 

SWM 

RECC 

RECCT 

ROPF 

SRSGEN 

RCMD 

; RCLR 

SSE 

SRM 

RWM 

SECC 

SECCT 





WRITING 


DATA 




WRITING 


COMMANDS 




READING 


DATA 




READING 


COMMANDS 




DEFAULT 




0 




; xDA - 


1 




; SOI - 


2 




: SOI - 


3 




: SO I - 


4 




; SERDES 


5 




; SEROeS 


5 




; SERDES 


6 




; SERDES 


7 




; SERDES 


1 0 




; xDA - 


1 1 




: SD I - 


1 2 




; SOI - 


1 3 




: so I - 


1 4 




: SERDES 


1 5 




; SERDES 


1 5 




; SERDES 


1 6 




; SERDES 


1 7 




; SERDES 



FIRST IPRCMD 

FIRST SSCMD 

FIRST IPRCMD 

FIRST IPRCMD 

FIRST IPSCMD 



THEN (PSSE 

THEN IPSSE 

THEN IPSSE 

THEN IPSSE 

THEN IPSSE 



T RSGEN CLOCK. THIS WILL ALLOW RSGEN CLOCKS TO OCCUR 
FOLLOWING A S>SRSGEN A IPRRSGEN WILL UPDATE RSGEN AND ECC REGISTERS 
T SDI LEVEL 2 COMMAND 

T SDI INFC I/O CLEAR (defined in DDIAG.UOA] 
RESET SERDES EN AS L E / - RESET REG.CNT MRO.CE 
RESET READ MODE SOICPOM 
SET WRITE MODE 
RESET ECC ENABLE 
RESET ECC TIME 

SET D PROCESSOR FLAG (TEST AS COMPLIMENT) 
T RSGEN CLOCK. THIS WILL FORCE RSGEN CLOCK TO BE LOW 



SET SERDES E NAB L E /- RESET REG.CNT 
SET READ MODE 
RESET WRITE MODE 
SET ECC ENABLE 
SET ECC TIME 



DD lAG . UOA I 
MRO , CE 
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Q 
< 

a 

II 

GC 

o 

u. 

V) 

o 

(A 



000004 
000004 
OO0005 
OO0006 
000007 
O0001O 
00001 1 

00001 2 
O00012 



OOOO 1 5 
0000 1 S 
0000 1 6 



2901 INTERNAL REGISTER SUMMARY 



These are registers wtiich are internal to the 2901 bit slice chip. They 

consist of 16 Dual Port RAM registers and 1 accumulator (Q] register. The 16 

RAM registers are configured for a 16 tjit rotate while the Q register is a 16 

b i t sh i f t . 



MNEMONIC DESCRIPTION 
OCTAL ADDRESS 



RL L 

CRI 

UBAR 

lUAR 

UER 

UTMP 

OER 

DTMP 
RPC 

RIB 

RCC 

DBAR 
RCV 
RT 1 



UPROC 



OPROC 



0 


BUS PROCESSOR T I MER / C OU N TE R REGISTER R/W 






RO 


BUS PROCESSOR TEMPORARY REGISTER 


R/W 




R1 


BUS PROCESSOR TEMPORARY REGISTER 


R/W 




R2 


BUS PROCESSOR TEMPORARY REGISTER 


R/W 




R3 


BUS PROCESSOR TEMPORARY REGISTER 


R/W 




R4 


RICKY LARY'S LOCK AND SYSTEM STATUS 


R/W 


R/W 


R4 


«*» TEMP UNTIL MATT'S CODE CHANGED 






R5 


BUS PROCESSOR BUFFER ADDRESS REG IMAGE 


R/W 




R6 


BUS ADDRESS REGISTER IMAGE 


R/W 




R7 


UPROC ERROR REGISTER 


R/W 




RIO 


UPROC TEMPORARY REGISTER 


R/W 




R1 1 


DPROC ERROR REGISTER 




R/W 


R 1 1 ; 


DRIVE PROCESSOR T I MER/ C OUNTER REGISTER 




R/W 


R12 


DPROC TEMPORARY REGISTER 




R/W 


R1 2 


DM INTERPRETER ;PC 




R/W 


R12 


DRIVE PROCESSOR TEMPORARY REGISTER 




R/W 


R1 3 


DM INTERPRETER INSTRUCTION BUFFER 




R/W 


R 1 3 


DRIVE PROCESSOR TEMPORARY REGISTER 




R/W 


R 1 4 


DM INTERPRETER AR I TH / LOG I C AL CONDITION COOC 




R/W 


R 1 4 


DRIVE PROCESSOR TEMPORARY REGISTER 




R/W 


R 1 5 


DRIVE PROCESSOR BUFFER ADDRESS REGISTER IMAGE 




R/W 


R 1 5 


DM INTERPRETER LAST ARITH OP CARRY 




R/W 


R16 


DM INTERPRETER GENERAL PURPOSE TEMP 




R/W 


R1 6 


DRIVE PROCESSOR TEMPORARY REGISTER 




R/W 


R17 


DRIVE PROCESSOR TEMPORARY REGISTER 




R/W 


2901 INTERNAL REGISTER SUMMARY - DIAGNOSTICS 



c 



000000 
000003 
000010 



; MNEMON I C 



DESCRIPTION 



OCTAL ADDRESS 



TSTCNT :! Q 
HANG : 3 R3 

UCDI : : RIO 



BUS PROCESSOR T IMER/ C OU NTE R REGISTER 
BUS PROCESSOR TEMPORARY REGISTER 
BUS DATA REGISTER REGISTER IMAGE 



R/W 
R/W 
R/W 
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2901 EXTERNAL HARDWARE REGISTER SUMMARY 



MNEMONIC 



DESCRIPTION 



#1 : On XDA#1 PC BOARD . 





OCTAL ADDRESS 


#2a On XDA#2 PC BOARD. 




UPROC 


DPROC 


000000 


NQPREG 


a 0 


(HON EXISTANT) 




WR I TH 


WR I TE 


W M W W W « 


RTDS 


a 2 


NO OPERATION REGISTER (NON EXISTANT) 




(RD) 


READ 


000002 


PAR 


a 2 


PIPELINE ADDRESS REGISTER 




WRITE#1 


WRITE #1 


OOO0O3 


BUF 


a 3 


RAM DATA BUFFER 




H/W #2 


R/W #2 


OOO0O4 


CR 


a 4 


DPROC 


- CONTROL REGISTER SOURCE 






R/W #2 








UPROC 


- CONTROL REGISTER DESTINATION 




WRITE#1 




0OO01 4 


UCRS 


a 1 4 


UPROC 


- CONTROL REGISTER SOURCE 




READ#1 


(RD) 


000004 


UCRO 


a 4 


UPROC 


- CONTROL REGISTER DESTINATION 




WRITEll>1 




00000 1 


OCRS 


a 1 


DPROC 


- CONTROL REGISTER SOURCE 






READ02 


000004 


DCRD 


a 4 


DPROC 


- CONTROL REGISTER DESTINATION 






WRITE*2 


OOO005 


RTCS 


a S 


DPROC 


- REAL TIME CONTROLLER STATE 






WRT*2 


0000 15 


BCAIS 


a IS 


UPROC 


- BCAI REGISTER SOURCE 




READ #1 


IRD) 


000005 


BCAID 


a S 


UPROC 


- BCAI REGISTER DESTINATION 




WR 1 TE# 1 


(RD) 


000O1 S 


UD5 


a 1 5 


UPROC 


- BUS DATA REGISTER SOURCE ( qda 


c ompat ] 


READ #1 


(RD) 


000005 


UDO 


a 5 


UPROC 


- BUS DATA REGISTER DESTINATIDN [qda 


compat ] 


WRI TE#1 


(RD) 


oooooe 


BREG 


a 6 


UPROC 


- BI REGISTER 




WRITE #1 


ooooos 


SD 


a 6 


DPROC 


- SERDES 16 DATA REGISTER 




(RD) 


R/W #2 


OOO007 


ECC 


a 7 


DPROC 


- RS GENERATOR REGISTER (RESIDUE) 




(RD) 


READ#2 


OOO0O7 


BAR 


a 7 


UPROC 


- BUFFER ADDRESS REGISTER 




WRITE#2 










DPROC 


- BUFFER ADDRESS REGISTER 






WRT #2 


000010 


FLOAT 


a 10 


NO BUS 


SOURCE REGISTER » BUS FLOAT 




READ 


READ 



BIT DEFINITIONS 



1 OOOOO 
040000 
020000 
O 1 0000 
004000 
002000 
0O100O 
0OO4OO 
0OO20O 
000100 
000040 
0OO02O 
000010 
OOO004 
OOOO02 
OOOOO 1 



B IT 1 5 
B I T 1 4 
B I T 1 3 
B I T 1 2 
B I T 1 1 
B I T 1 O 
B I T09 
8 I Toa 
BITOT 
B I T06 
B I T05 
B1T04 
SIT03 
BTT02 
B1T01 
BITOO 



100000 

40000 

20000 

1OO0O 

4OO0 

2000 

1 000 

400 

20O 

1 00 

40 

20 
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2901 INTERNAL REGISTER DEFINITIONS 







MNEMONIC 


ADDRESS 






RLL 




R4 


OOOOO 1 


1 


ILOCK 




BITOO 








a 


BIT01 








a 


BIT02 










BIT03 










BIT04 










B I TOS 










BITOe 










B I TOT 










B I TOS 


OOIOOO 


INOIAG 




BIT09 










BIT10 


004000 


CN.ERR 




BIT1 1 


O1O00O 


OXPC 




BIT12 


020000 


DMBEG 




BIT13 


O4O00O 


DMODE 




BIT14 


100000 




>LOCK 




B I T IS 






UER 




R7 






DER 




R1 1 



DESCRIPTION 



RICHV LARV LOCK 0 STATUS REGISTER 



R/W 



BUFFER LOCK FLAG, O a 

BUFFER STACK POINTER 

BUFFER STACK POINTER 

BUFFER STACK POINTER 

BUFFER STACK POINTER 

BUFFER STACK POINTER 

BUFFER STACK POINTER 

BUFFER STACK POINTER 

BUFFER STACK POINTER 
0 a FUNCTIONAL CODE, I 
NOT USED 
O a NO ACTION, 
O a NO ACTION, 
O a NO ACTION, 
O a NORMAL MODE 
PROCESSOR LOCK FLAG 



LOCKED, 1 a FREE 



XDA DIAGNOSTIC CODE RUNNING 

D.PROC FATAL CONTROLLER ERROR (CODE IN R11) 
U.PROC XFC SERVICE REQUIRED 

START DM INTERPRETER (START ADDRESS IN RPC) 
a DIAGNOSTIC MACHINE MODE 
a LOCKED, 1 a FREE 



UPROC ERROR REGISTER 
DPROC ERROR REGISTER 



R/W 



R/W 

THE ERROR DISPLAY IS BIT ENCODED TO CORRESPOND TO THE ERROR MESSAGE 
><• SEE BUS I/O REGISTER DEFINITIONS >*< 
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2901 EXTERNAL REGISTER DEFINITIONS 



MNEMONIC ADDRESS 
NOPREG 00 



BITOO 
BIT01 
BIT02 
BITOa 



DESCRIPTION UPROC DPROC 

; NO OPERATION REGISTER (NON EXISTANT) R/W R/W 
NON EXISTANT 



B I T04 
B I T05 
BIT06 
BITOT 

BIT08 
8IT09 
BIT10 
BIT 1 1 

BIT12 
BIT I 3 
BITI4 
B I T 1 S 
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MNEMONIC 



OCRS 
UCRD 



ADDRESS 



DESCRIPTION 



UPROC CONTROL REGISTER SOURCE 
UPROC CONTROL REGISTER DESTINATION 



READ 
WRI TE 



THIS REGISTER IS READ/WRITE. IT IS DIFFERENT FROM XDA#2 CR REGISTER 
THAT THE LED'S ARE ALWAVS ON. DIAGNOSTIC MODE HAS NO EFFECT ON ANY 
XDA*! HARDWARE. 



002000 
OO400O 



UBK 
0PM 



DFAI L 
DRINIT 



BITOO 
BITOI 
BIT02 
BIT03 

BIT04 
B I T05 
BITOS 
BITOT 

B I T08 
BITOS 
8IT10 
BIT 1 1 



LSB WORD COUNT BIT 



MSB WORD COUNT BIT 

RESERVED 
RESERVED 

O > ENABLE DPROC FAIL TEST. 1 = ENABLE UPROC FAIL TEST 
DIAGNOSTIC MODE L »THIS BIT DOES NOTHING TO THE HARDWARE XDA# H 



progress [uda compat 3 



1 : vax kludge interrupt in 

NOT USED 

0 I ENABLE DPROC SEQUENCER, Is FORCE DPROC TO FAIL TEST 

1 = DRIVE INIT IN PROGRESS (USED FOR SOFTWARE INIT) 



B IT 1 2 


: LED 


I 


L , 


0 


TURN LED ON, 1 


= TURN LED OFF 


BIT13 


: LED 


2 


L 








BIT14 


; LED 


4 


L 








B I T 1 S 


; LEO 


9 


L 
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HARDWARE/SOFTWARE DEFINITIONS AND EQUATES 

MNEMON I C 



OCRS 
DCRD 



DESCRIPT I ON 



DPROC CONTROL REGISTER SOURCE 
OPROC CONTROL REGISTER DESTINATION 



READ 
WRITE 



000020 
000040 
000100 
OO0200 

000400 

002000 
004000 

0 1 0000 
020000 
040000 
1 00000 

1 70000 



FOCLK 
SERIAL 
RAMPE 
OPM 

ODDP 

DDC 
ODD 

LED 1 
LED2 
LED4 
LED8 

LEGS 



I BITOO 

I BITOt 

: BIT02 

■ BIT03 

I BIT04 

: BIT05 

: BIT06 

= 8IT07 

8 I T03 
BIT09 
8 I T 1 0 
8 I T 1 1 

8 I T 1 2 

a I T 1 3 

B I T 1 4 

B I T 1 S 



NOTE - 1 . IN DIAGNOSTIC MODE THE D PROCESSOR SHOULD MOVE CRI 
TO CR AND WAIT FOR THE LEAST S 1 0 N I F I CANT ( Sam« I BIT TO COME 
ON BEFORE PROCEEDING. THIS WAV THE U PROCESSOR CAN ENABLE 
OR DISABLE RAM PARITY ERROR AND FLASH THE LIGHTS FOR 
BOTH BOARDS. LEAST SIGNIFICANT BIT : 0 MEANS WAIT, : t 
MEANS CONTINUE. 

2. IN DIAGNOSTIC MODE THERE IS A I BIT DELAY FROM DIAG DATA TO 
NRZ DATA IN AND A 21 BIT DELAY FROM LOADING RTCS TO VALID RTDS. 

1 > SELECT DRIVE PORT I 

1 • SELECT DRIVE PORT 2 

1 : SELECT DRIVE PORT 3 

I I SELECT DRIVE PORT 4 



USE DIAGNOSTIC CL0CK:O,USE FAST CLOCK:! 
SERIAL PORT 

O = INHIBIT RAM PARITY ERROR, 1 = ENABLE RAM PARITY ERROR 



DIAGNOSTIC MODE L 0 
1 

ODD PARITY H BITOT! 0 
UNUSED HARDWARE SIT 
DIAGNOSTIC DRIVE CLOCK 
DIAGNOSTIC DRIVE DATA 



ENABLE OUTPUT BITS 08-15, 

DISABLE OUTPUT BITS 08-15 

O: EVEN RAM PARITY, 1: ODD PARITY 



LED 
LED 
LEO 
LED 



1 L, O : TURN LEO ON, 1 s TURN LED OFF 



LED8'>LED4'I'LED2'I'LED1 



KDB50. MICROCODE. ,22-APR-1988 11:27:18.98 



KDBDP DIGITAL EOUIPMENT CORP., 2901 ASSEMBLER VERSION 32 

HARDWARE/SOFTWARE DEFINITIONS AND EQUATES 



PAGE 023 



SDI INTERCONNECT SIGNALS 



CONTROLLER 



BIT IS ! O 



WRITE/COMMAND DATA IWCDI I 

-REAL TIME CONTROLLER STATE FRAME (RTCSl >! 

READ/RESPONSE DATA I RRD ) I 

-REAL TIME DRIVE STATE FRAME (RTDS) 1 



2 3<4 5 6 7!8 9 10 11112 13 14 1510 

-- + PREAMBLE SYNC STATUS + 

P!0!0!0!0<0!OtO!O!1 !ROV!WRT!RD < I N I ! RES ! RES I P T Y ! O ! 



RTDS 
BIT 15 

! P 



2 3 14 
-PREAMBLE- 
O I 0 I O 



REAL TIME DRIVE STATE FRAME 
S 8 7 ! 8 9 to 



!8 9 to 11112 13 14 151 

SYNC STATUS- -. + 

! 1 1 ROY ! ATN I R/WI SEC 1 IDX I AVL I PTY I 



1. EVEN PARITY OVER COMPLETE FRAME 

2. DATA SENT LEAST SIGNIFICANT BIT FIRST 

3. IN DIAGNOSTIC MODE IT TAKES 21 CLOCKS FROM LOADING RTCS UNTIL RTDS IS VALID 

4. N/T: DESERIALIZER RECEIVES NON TRI-STATED AND TRI-STATED. 



KDBDP 
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00000 1 
000002 
0O0004 
00001O 

000020 
00O04O 
000040 
000 100 
OOOlOO 
000200 



MNEMONIC ADDRESS 



OS 



DESCRIPTION 



REAL TIME CONTROLLER STATE 



WRITE 



1. DO NOT CHANGE READ AND WRITE GATE IN THE SAME INSTRUCTION SINCE IT 
WOULD BE POSSIBLE FOR BOTH TO BE SENT ACTIVE. 

2. EACH TIME THIS REGISTER IS LOADED, ONE FRAME WILL BE SENT REGARDLESS 
OF THE STATE OF THE 'CONT H' BIT. 

3. BEFORE CHANGING PORTS, TURN OFF THE 'CONT H' BIT AND WAIT FOR 'RTCS 
READY' OF THE ' RTOS ' REGISTER TO INDICATE THE TRANSMISSION HAS COMPLETED. 



CONT 


s B I TOO 




+ C ON T H 


V- 3BflU ACnU A , 1 a aBPIU rKHMC 


WRT 


: BIT01 




+WRT GATE H 


0: NO WRITE GATE,1e ENABLE WRITTING OF DATA 


RD 


: BIT02 




+RD GATE H 


0: NO READ DATA, 1: SEND READ DATA 


CROY 


: BIT03 




+CON RCVR ROY 


H 0> NOT READY, l> READY TO RECEIVE COMMAND/DATA 


INI 


> BIT04 




+ IN I T H 


0: NO INIT, 1: INITIALIZE (RESET) DRIVE 


rtcSOS 


• bitOS 


: t emp 


+unused 1 




RTCSI3 


I BITOS 




-rUNUSED 1 


Oi DEFAULT 


rtcsOS 


• b<tos 


; t enp 


+unusad 0 




RTCS14 


• BITOS 




-l-UNUSED O 


0: DEFAULT 


FPE 


= BITOT 




♦FORCE PARITY 


ERROR H 0< SEND (CORRECT) EVEN PARITY,): SEND ODD 




: BITOa 




♦RESERVED 






: BIT09 




+ " 






! BIT to 




+ " 






: BIT1 1 




+ " 






: BI T 1 2 




+ " 






: BI T 1 3 




+ " 






= B I T 1 4 




+ " 






3 Bins 




♦RESERVED 
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MNEMONIC ADDRESS 



00000 1 
000002 



000020 
000040 
0001 OO 
OOOlOO 



DROY 
ATTN 



SEC 
IDX 

rtdsoe 
AVAIL 



Q 
< 

a 

II 

o 

u. 

V) 

u 

V) 



DESCRIPTION 

: REAL TIME DRIVE STATE ( NON EXISTANT) 



OPROC 
READ 



WHEN FIRST SELECTING A PORT, THE FIRST 'RTDS' FRAME MUST BE DISREGARDED. 
TO 00 THIS, SEND ONLY ONE 'RTCS' FRAME THEN WAIT FOR 'FRAME SENT' TO 
GO ACTIVE 



B I TOO 
BIT01 
BIT02 
BIT03 

BIT04 
B I TOS 

b i t 0 6 it amp 

BITOS 

B I T07 



♦D RCVR ROY H 
♦ATTN H 
♦RESERVED 



♦SECTOR H 
♦INDEX H 



DO NOT SEND, 
NO ERROR, 



NO SECTOR 
NO INDEX 



1: RECEIVER READY FOR COMMAND 



1: SECTOR PULSEIUSE 1-0 EDGE) 
1: INDEX PULSE (USE 1-0 EDGE) 



♦AVAILABLE 
♦RESERVED 



0> NOT AVAILABLE 1> DEVICE AVAILABLE FOR USE 



BITOS 
B I T09 
B I T 10 
BIT! 1 

B I T I 2 
BIT I 3 
B IT 1 4 
BIT1S 



♦R/W ROY H 



NOT R/W READY, 



READ/WRITE READY 



^0 
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MNEMONIC ADDRESS 



DESCRIPTION 



PROGRAM ADDRESS REGISTER 



WRITE 



WRI TE 



A WRITE TO THIS REGISTER WILL CAUSE A JUMP TO AN ADDRESS 
BETWEEN FOOH AND FFF HEXIDECIMAL. THE INSTRUCTION JUMPED TO MUST 
CONTAIN A JUMP INSTRUCTION TO PREVENT A FALL BACK TO THE 
INSTRUCTION AFTER THE PAR UPDATE. 



1 s 


■•■ NOT 


IMPLEMENTED 






1 4 










1 3 


* ' 








1 2 


+ ' 








1 t 


^MEMORY 


ADDRESS 1 t n 


ALWAYS 


ONE 


10 


+ ' 


10 > 


ALWAVS 


ONE 


09 


+ ' 


09 : 


ALWAYS 


ONE 


OS 




08 2 


ALWAYS 


ONE 


07 


+ 


07 


1 128) 




06 


+ 


06 


1 641 




05 


+ ' 


05 


( 32) 




04 


+ ' 


04 


( 161 




03 


+ ' 


03 


( 8) 




03 


+ ' 


02 


( 4) 




01 


+ ' 


01 


i 2) 




00 




00 


( 1 ) 
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Q 
< 

3 
O 

II 

cc 

o 

u. 
V) 

o 

(A 



MNEMONIC ADDRESS 
BUF : : 03 



DESCRIPTION 

; RAM DATA BUFFER 



UPROC 
R/W 



DPROC 
R/W 



DATA TO OR FROM INTERNAL REGISTERS MUST BE MOVED WITH A LOGICAL 
OPERATION . 



15 


-■-BUFFER DATA 


t 5 


( 32768 ) 


1 4 


-f ' ' 


1 4 


(16384) 


1 3 


■t- ' ' 


I 3 


( 8 19 6) 


12 


* ' ' 


1 2 


( 4096) 


1 1 




1 1 


( 2048) 


10 




10 


( 1024) 


09 


* ' 


09 


( 512) 


OS 


* ' • 


08 


( 256 ) 


07 


* ' ' 


07 


( 128) 


06 




06 


( 64) 


OS 


+ . . 


OS 


f 32) 


04 




04 


1 16) 


03 




03 


( 8) 


02 




02 


( 4) 


01 




0 1 


( 2) 


00 




00 


( 1 ) 
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; UDS 
; UDD 



I S 
05 



BUS ADDR/DATA REGISTER SOURCE 

BUS ADDR/DATA REGISTER DESTINATION 



UPROC OPROC 
READ (RDI 
WRITE (RD) 



SEE I/O REGISTER FOR FORMAT DURING INITIALIZATION 



DMA TRANSFERS - DMA REQUEST IFSDMA MUST BE MADE AT LEAST 

ONE INSTRUCTION BEFORE READING OR WRITING FROM THE BUS DATA REG. 

ONCE BUS MASTER HAS BEEN GRANTED, DMA REQUEST MAV BE DROPPED IFRDMA . 

THE FOLLOWING BIT DEFINITIONS APPLV TO THIS REGISTER BEING USED AS t 
BUS ADDRESS REGISTER. 

LO BUS ADDRESS BITS 0-tS 



BUS ADDRESS 



I 3 
I 2 



07 
OS 
05 
04 

03 
02 



1 5 


( 327ES 1 


1 4 


(16384 1 


1 3 


( 8 19 6) 


1 2 


( 4096) 


I 1 


( 2048) 


1 0 


( 1024) 


09 


( 512) 


08 


( 256 ) 


07 


( 128) 


OS 


( 64) 


05 


( 32) 


04 


1 16) 


03 


( 8) 


02 


( 4) 


01 


( 2) 


00 


( 1 ) 
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THE FOLLOWING BIT DEFINITIONS APPLY TO THIS REGISTER BEING USED AS 
DATA REGISTER. 



1 3 
12 



09 
08 



07 
06 



03 
02 



a 
< 

a 

II 

s 

cc 
o 



1 5 


( 32768 ) 


1 4 


( 1 6384 ) 


1 3 


I 8196) 


1 2 


I 4096) 


1 1 


( 2048) 


1 0 


( 1024) 


09 


( S12) 


08 


( 256 ) 


07 


( 128) 


06 


( 64 ) 


05 


( 32) 


04 


( 16) 


03 


1 8) 


02 


( 4) 


0 1 


( 2) 


00 


1 1 1 



CO 

u 
w 
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000010 

000020 
000040 
000100 
000200 



B . BAD 

B . LED 
B . ODD 
B . LDDP 
B . NRTY 



: 06 ; 

> BITOO 

= BIT01 

= BIT02 

: BIT03 

I BIT04 

< BITOS 

s BITOB 

= BITOT 

: BITOS 

: BIT09 

: BIT10 

= BITI 1 

BIT12 
BIT13 
BIT14 
BIT1S 



BI REGISTER FOR Bl CONTROL 



UPROC 
WR I TE 



ABORT BI C0MMAND=O, NOT AB0RT:1 
NOT USED 
NOT USED 

NODE NOT BAD:0. NODE BAOsI 

TEILOW LED DFFsO, VELLOW LEO ONil 

BYTE BOUNDARIES IN 8CAI; EVENiO, 0DD>1 

BI BUS REOUESTi NORMAL MOOEiO. LOOPBACK MOOEil 

RETRY COMMAND^ RETRYsO, NO RETRY: I 

NOT USED 

NOT USED 

NOT USED 

NOT USED 

NOT USED 

NOT USED 

NOT USED 

NOT USED 
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MNEMONIC ADDRESS 



DESCRIPTION 



SERDES 16 DATA REGISTER 



OPROC 
R/W 



• + HEADER + 

ILBNILBNfLBNILSNILeNILBN! 



SW1 = SOFTWARE WORD t 

SW2 : SOFTWARE WORD 2 

EDC s ERROR DETECTION CODE 

ECC : ERROR CORRECTION CODE 

SYN : 23274Q, 26BCH, 99IS 



■ - - - + SS- - - - 

ISYN! DATA 
•--- + S S 



. . + , . -ss- 

1E0C! ECC 
■ + - - -SS- 



15 


-CSEROES DATA 


15 


( 32768 1 


1 4 




1 4 


( 1 6384 1 


13 




1 3 


( 8196) 


12 




1 2 


( 40961 


1 1 




1 1 


( 2048) 


1 0 




10 


( 1024) 


09 




09 


( 512) 


OS 




08 


I 256 ) 


07 




07 


( 128) 


06 




06 


( 64) 


OB 




05 


( 32) 


04 




04 


( 16) 


03 




03 


( 8) 


02 




02 


( 4) 


01 




0 1 


( 2) 


00 




oo 


( 1 ) 
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: MNEMONIC 


ADDRESS 


DESCRIPTION 




UPROC DPROC 


; EC C 




07 


; RS GENERATOR REGISTER (RESIDUEI 


READ 




s 


B IT 1 5 


: 0= Ecc 


ERROR, 1i NO 


ECC ERROR 








B 1 T 1 4 


; *eCC FEEDBACK ENABLE 








- 


B I T 1 3 


; -WRITE 


ECCsNOT (ECC 


ENABLE AND ECC 


INPUT ENABLE) 






B I T 1 2 


: -DATA 


OUT 








3 


B I T 1 1 


; tSEROES ENABLE 








* 


B I T 1 0 


: +OTEST 




Qll OC 


D 






B I T09 


; * RS 


GENERATOR 09 


1 5 12) 








B I T08 


: + ' 


' OS 


( 25S 1 








B I T07 


; + ' 


07 


( 123 1 








BIT06 


; + ' 


06 


( S4 1 








BITOS 


; + ' 


05 


( 32) 








BIT04 


; + ' 


04 


( 16) 








BITOS 


i * ' 


03 


( 8) 








BIT02 


; + ' 


02 


( 4) 








BITOI 


; + ' 


01 


( 2) 








BITOO 


; + ' 


00 


1 1 ) 
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[MNEMONIC ADDRESS DESCRIPTION UPROC DPROC 

[BAR : : 07 : BUFFER ADDRESS REGISTER (BUS PROC) WRITE 

:BAR : 3 07 ; BUFFER ADDRESS REGISTER (DRIVE PROC) - WRITE 

; THE LOWER 4 BITS ARE INCREMENTED EVERY TIME THE DATA BUFFER IS WRITTEN 

; INTO. THEV ARE NOT INCREMENTED WHEN THE DATA BUFFER IS READ. 



1 5 


; NOT IMPLEMENTED 




1 4 








13 


: BUFFER ADDRESS 


1 3 


( 8 192 


1 2 




1 2 


( 409 6 


1 1 




1 1 


( 2048 


1 0 




1 0 


( 1 024 


09 




09 


( 5 12 


08 




08 


( 256 


07 




07 


( 128 


06 




06 


( 64 


05 




05 


[ 32 


04 




04 


( 1 6 


03 




03 


( ' 8 


02 




02 


( 4 


01 




0 1 


( 2 


00 




OO 


1 1 
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I/O REGISTERS 



REFERENCE "BUS DISK ADAPTER FUNCTIONAL SPECIFICATION" SECTION 4.3.4.3 
TO SUMMARIZE THE BUS I/O REGISTER ADDRESSES ANO INTERRUPTS: 



XDAIP 
XDAIP 
XDAIP 
XDASA 
XDASA 
xDASA 
XDASA 



7XXXX0R. INITi UNDEFINED XXO 
OR. RUN I POLL I/O BUFFER 
OW.R/I I CONTROLLER INIT 
7XXXX2W. INITi INITIALIZATION STATUS 
7XXXX2R. INITi INITIALIZATION STATUS 
RESERVED 

VAX PURGE COMPLETE (HOST RESPONSE) 



7XXXX2R . RUN 
7XXXX2W. RUN 



MESSAGE RECEIVED 
ADAPTOR READY 
REQUEST VAX PURGE 



1. ANVTIME A xDA BUS I/O PAGE ADDRESS IS SELECTED, A SLAVE SVNC 
(SSVNC L) IS RETURNED. 

2. THE XOA HAS TWO (21 MODES OF OPERATION: 

1. INITIALIZATION MODE - THE xDA IS RUNNING DIAGNOSTICS AND 
GETTING INFORMATION TO BE USED IN RUN MODE. 

2. RUN MODE - THE xDA WILL ACCEPT AND EXECUTE OCR PACKETS. 

3. INFORMATION SENT OR RECEIVED FROM THE xDA I/O PAGE IS VALID ONLY 
WHEN IN THE SPECIFIED MODE, 

BUS HARDWARE USAGE 

+ + 

0N> 1II234S6 7 8 9 tOI 
*A2 -A2 I BUS ADDRESS SWITCH ! 

0 a 0 OFF: O I 4 8 I S 32 64 128 256 St2 IK 2K I 

W5 W4 + - + 
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XOASA INITIALIZATION REGISTER BIT DEFINITIONS 



XDA WRITE FORMAT 



XDASA IW.INIT STEP 1-3 WRITE FORMAT 











B I TOO 


; +ERROR 


CODE 


BIT 


0 














BITOI 


: .l-ERROR 


CODE 


BIT 


1 














BIT02 


: +ERROR 


CODE 


BIT 


2 














BIT03 


; TERROR 


CODE 


BIT 


3 














BIT04 


; +ERROR 


CODE 


BIT 


4 














BITOS 


; TERROR 


CODE 


BIT 


S 














BITOB 


1 -l-ERROR 


CODE 


BIT 


9 














BIT07 


; ^-ERROR 


CODE 


BIT 


7 






004000 




iTEP 1 




BIT1 1 


; INIT STEP 1 


INDICATOR 






O 1 oooo 


STEP2 




B I T 1 2 ■ 


; INIT S 


T6P 2 


I NO I CATOR 






O200O0 


STEP3 




BIT13 


; INIT STEP 3 


I NO I CATOR 






040000 


STEP4 




B I T 1 4 


; INIT STEP 4 


I NO I CATOR 






1 OOOOO 


ERR 




S I T 1 S 


; + IN I TI AL I 2AT I ON 


ERROR 


FLAG 




000200 


INTI 




B I TOT 


: INIT INTERRUPT 


ENABLE 


SIT (ECHOED 


TO HOST) 


000200 


IE 




B I T07 


; INIT INTERRUPT 


ENABLE 


BIT (ECHOED 


TO HOST) 


1 OOOOO 


OWN 




B I T 1 5 


; 0 : HOST OWNS RING ENTRY, 1 : xDA 


OWNS ENTRY 


04O000 


FLAG 




BI T 1 4 


; 0 I NO 


INTERRUPTS, 1 


INTERRUPT 


IF APPROPRIATE 



KDBDP 
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XXXX 1R.INIT STEP I READ FORMAT 

BITS 15 • O : +L0 ORDER 16 SITS OF CSR BASE ADDRESS 



STEP 2 FORMAT 



1/3R.INIT STEP 2 READ FORMAT 



STEP 3 FORMAT 



XXXX 1 R . I N I T 
BITS tS - 1 



STEP 3 READ FORMAT 



00026S 
000SS2 



INSTR 
CVCLE 



< 1 6S . « 1 1 O . >/ 100 . 
< 1NSTR«2> 



RESERVED 

*C0 BIT (SET BY HOST TO PUT xDA ONLINE) 



:NSEC U- INSTRUCTION CVCLE TIME * DEVIATION 
:NSEC U- INSTRUCTION CVCLE TIME NOMINAL (PROCSI 
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LED CODE DEFINITION 



LED LED LED LEO 



DIAGNOSTIC IF ALWAYS OFF) 



ERROR CODES 



NO ERROR (OR STUCK I 
NOT USED 
INITIALIZATION STEP 2 
INITIALIZATION STEP 3 
INITIALIZATION STEP 4 

I SECOND SLINK FOR BUSY- NO BLINK FOR HANG 
NOT USED 
NOT USED 



INITIALIZATION (ERROR)/STEP 1 DIAGNOSTIC WRAP 

ERROR; DIAGNOSTIC ERROR xDA #1 

ERROR: DIAGNOSTIC ERROR xDA »2 

ERROR = NOT USED 

ERROR: ERROR VECTOR ! ROM PARITY 

ERROR: ERROR VECTOR : RAM PARITY 

ERROR: ERROR VECTOR > ROM/RAM PARITY ERROR 

ERROR: SEOUENCER ERROR 



ERROR 
ERROR 



: s Rn 
LED4 ON 
:: LEO« 
LED1 ON 
: : LED1 
LED2 ON 
: : LED2 



INDICATES THE xDA IS OPERATIONAL *•« 

: 8IC CODE FOR xDA OK LED DISPLAY 
INDICATES THAT THE D . PROC IS BUSY, OFF MEANS IT IS IDLE «*> 

; CODE FOR O.PROC BUSY LED DISPLAY 
INDICATES THAT THE O.PROC IS BUSY, OFF MEANS IT IS IDLE ««» 

; CODE FOR U.PROC BUSY LCD DISPLAY 



KOBDP 
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THE ERROR DISPLAY IS BIT ENCODED TO CORRESPOND TO THE ERROR MESSAGE 



104000 
0000«0 
000100 
000 1 40 
000200 
000240 
000300 
OOO340 
OOO340 



ERROO 
ERR01 
ERR02 
ERR03 
ERR04 
ERR05 
ERR06 
ERROT 
ERR07 



BIT 
BIT 



<ERR+STEP 1 > 

1 >32 . 

2 <32. 

3 >32 . 

4 >32 . 

5 •32 . 

6 «32 . 
■ 7 »32. 
= 7 *32. 



O : ERROR, 1 : NO ERROR 

ERROR STATUS 7 BIT 

ERROR STATUS S BIT 

ERROR STATUS S BIT 

SELF TEST ERROR COOES 



; ERROR 
; ERROR 
: ERROR 
; ERROR 
; ERROR 
; ERROR 
; ERROR 
: ERROR 
; ERROR 



IN STACK TEST 

IN ALU OPERATIONAL TEST/CONTROL PROM PE/ALGILOG PROM/CR TEST 
IN RAM PE/RAM BUFFER TEST 
in SDI/SERPES/ECC TEST 
in STEP 1 INIT ERROR 
in NPR R/W TEST 

in STEP 2,3, OR 4 INIT ERROR 

in O BUS MEMORY TEST (MANUFACTURING ONLY) 

in 81 TEST ERRORS 
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HI WORD BIT DEFINTIONS FOR BDA 



100000 


B I T3 1 


: B I T 1 5 


B I T 


1 S 


040000 


B I T30 


: B I T 1 4 


B I T 


1 4 


O2OO0O 


BIT29 


s B IT 1 3 


BIT 


1 3 


0 1 0000 


SIT26 


I B IT 1 2 


BIT 


1 2 


O04OOO 


BIT27 


= B I T 1 t 


BIT 


1 1 


002000 


BIT26 


! B I T 1 0 


BIT 


1 0 


00 1000 


BIT25 


s BIT09 


BIT 


09 


OOO4O0 


BIT24 


= BITOS 


BIT 


08 


0OO200 


BIT23 


! BIT07 


B I T 


07 


OOOIOO 


BIT22 


: BIT06 


B I T 


06 


000040 


BIT21 


= BIT05 


BIT 


05 


000020 


BIT2a 


: BIT04 


BIT 


04 


00O010 


BIT19 


= BIT03 


BIT 


03 


00OOO4 


BITia 


■ BIT02 


BIT 


02 


OOO002 


BIT17 


! BIT01 


BIT 


01 


00OOO1 


BIT16 


: BITOO 


BIT 


00 



KDBDP 
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BDA COMMAND CODES EQUATES 



OOOOO 1 
OOOOO 1 
000002 
000003 
000004 
000004 
000005 
000006 
OOOOO 7 
000010 
00001 1 



OOOOl 4 
00001 5 

00001 e 



' * 




B 1 R D C M 












RC I 




B IWRCM 


I 4 


WRITE 


: 4 


WC T 


I S 


UWMC I 


: 6 


WMC I 


! 7 


INTR 


= *Hoa 


I DENT 


= *H09 


; STOPC 


= *HOA 


; BISTCM 


■ *HOB 


I NVAL 


= »HOC 


BDCST 


! »HOD 


IPINTR 


= »HOE 
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BIIC GENERAL REGISTER OFFSET EQUATES 



000000 
000004 
000010 
0000 I 4 
000020 



B IDTYP 
BICSR 
BIBER 
BIECSR 
BI IDES 



AHOOO 
AH0O4 
AHOOS 
AHOOC 
*H0 I 0 



;OFFSET TO DEVICE REGISTER 

:OFFSET TO CONTROL AND STATUS REGISTER 

;OFFSET TO BUS ERROR REGISTER 

;OFFSET TO ERROR INTERRUPT CONTROL REGISTER 

^OFFSET TO INTERRUPT DESTINATION REGISTER 



BIIC SPECIFIC DEVICE REGISTER OFFSET EOUATES 



000024 


BIIMSK 


= AH014 


OFFSET 


TO 


IPINTR MASK REGISTER 


000030 


BIP5DE 


: AHO 1 8 


OFFSET 


TO 


FORCE IPINTR/STOP DESTINATION REGISTER 


000034 


B I PSRC 


: AHO 1 C 


OFFSET 


TO 


IPINTR SOURCE REGISTER 


000040 


BISADR 


: AH020 


OFFSET 


TO 


STARTING ADDRESS REGISTER 


000044 


B I EADR 


= AH024 


OFFSET 


TO 


ENDING ADDRESS REGISTER 


OOOOSO 


BCICSR 


: AH028 


OFFSET 


TO 


BCI CONTROL REGISTER 


000054 


BIWSTA 


: AH02C 


OFFSET 


TO 


WRITE STATUS REGISTER 


OOOOSO 


BIPSFC 


r AH030 


OFFSET 


TO 


FORCE IPINTR/STOP COMMAND REGISTER 


00O10O 


BIUCSR 


: AH040 


OFFSET 


TO 


USER INTERFACE INTERRUPT CONTROL REGISTER 


000360 


B I GPRO 


= AHOFO 


OFFSET 


TD 


GENERAL PURPOSE REGISTER 0 


000364 


BIGPR1 


-. AH0F4 


OFFSET 


TO 


GENERAL PURPOSE REGISTER 1 


000370 


BIGPR2 


I AHOFS 


OFFSET 


TO 


GENERAL PURPOSE REGISTER 2 


000374 


BIGPR3 


! AHOFC 


OFFSET 


TO 


GENERAL PURPOSE REGISTER 3 



BIIC UQSSP REGISTER OFFSET EQUATES 



000362 
000364 



IPREG 
SAREG 



: 3 AH0F2 
;= AH0F4 



; OFFSET TO IP REGISTER (ODD WORD BOUNDRV OF GPR O] 
; OFFSET TO SA REG I STER ( EVEN WORD BOUNDRV OF GPR 1) 
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; « BIDTYP 




*H000 


;BIIC DEVICE REGISTER 


0004 1 6 


B.OTVP ;= 


AHioe 




;OEVICE TYPE 




: * BICSR 




»H004 


;BIIC CONTROL AND STATUS REGISTER EQUATES 


1 00000 
040000 
0 1 0000 
004000 

OO20OO 


HES : : 
SES : I 
BROKE 
STS ; = 
SST : I 


B I T 1 S 
BIT14 
B I T 1 3 
BIT1 1 
BIT10 




iHARD ERROR SUMMARY 
;SOFT ERROR SUMMARY 
;BROKE BIT 

;SELF-TEST STATUS BIT 
JSTART SELF-TEST BIT 


000017 


NODEID :i 


n 




;NODE ID MASK 




; * SIBER 




*H003 


;BUS ERROR REGISTER 



040000 


B 


NMR 




B I TSO 


NO ACK TO MUL T I - RESPONDER CMO 


020000 


B 


MTCE 




B I T29 


MASTER TRANSMIT CHECK ERROR 


0 1 OOOO 


B 


CTE 




B I T2S 


CONTROL TRANSMIT ERROR 


004000 


B 


MPE 




B I T27 


MASTER PARITY ERROR 


002000 


B 


ISE 




B I T2e 


INTERLOCK SEOUENCE ERROR 


00 1 000 


B 


TOP 




BIT25 


TRANSMITTER DURING FAULT 


000400 


B 


IVE 




B I T24 


IDENT VECTOR ERROR 


000200 


B 


CPE 


3 BIT23 


COMMAND PARITY ERROR 


000100 


B 


SPE 




B I T22 


SLAVE PARITY ERROR 


000040 


B 


ROS 




BIT21 


READ DATA SUBSTITUTE 


000020 


B 


RTO 


■ BIT20 


RETRY TIMEOUT 


000010 


B 


STO 




BIT19 


STALL TIMEOUT 


000004 


B 


BTD 


' BIT1B 


BUS TIMEOUT 


000002 


B 


NEX 




BITn 


NON-EXISTENT ADDRESS 


000001 


B 


ICE 




BIT1S 


ILLEGAL CONFIRMATION ERROR 



« BISADR ;AH020 ^STARTING ADDRESS REGISTER 

" BIBADR ;NH024 ^ENDING ADDRESS REGISTER 



020000 


SA29 




BIT29 


BUS 


ADDRESS 


29 


O 10000 


BA28 




BIT2S 


BUS 


ADDRESS 


23 


0O400O 


BA27 




B I T27 


BUS 


ADDRESS 


27 


0O200O 


BA26 




BIT26 


BUS 


ADDRESS 


26 


001000 


BA2S 




B I T2S 


BUS 


ADDRESS 


2S 


.OOO40O 


BA24 




BIT24 


BUS 


ADDRESS 


24 


000200 


BA23 




B I T23 


BUS 


ADDRESS 


23 


000 100 


BA22 




B I T22 


BUS 


ADDRESS 


22 


000040 


BA2 1 




S I T2 1 


BUS 


ADDRESS 


2 1 


000020 


BA20 




BIT20 


BUS 


ADDRESS 


20 


000010 


BA 1 9 




B I T 1 9 


BUS 


ADDRESS 


I 9 


KDBDP 
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000004 


BAIS 




B I T 1 3 


; BUS ADDRESS 13 


000002 


BA17 




B I T 1 7 


; BUS ADDRESS 17 


O00001 


SA1 8 




B I T 1 6 


: BUS ADDRESS 16 


037777 


BA 




BA16 + BAntBA13 + BA1S + Ba20tBA2 1 -I- B A2 2 *BA23'f BA24'I'BA2S 'l'SA3 6'»BA27 -l-B A2 8 + BA2 9 




; « BCICSR 


: AH023 


;BCI CONTROL REGISTER EQUATES > 


OOOOO 1 


FORCE 




B I T 1 6 


; FORCE COMMAND 


020000 


STOPEN 




BIT13 


;STOP ENABLE 


OOO400 


UCSREN 




BITOS 


iUSER CSR SPACE ENABLE 


OOO300 


SICSREN 




B I TOT 


;BIIC CSR SPACE ENABLE 


OOOO 10 


RTOEVEN 




BITOS 


:RTO EV CODE ENABLE 




; * BIWSTA 


; 'VH02C 


,'WRITE STATUS REGISTER • 


100000 


GPRS 




BIT31 


IGENERAL PURPOSE REGISTER 3 STATUS BIT 


040000 


GPR2 




BIT30 


^GENERAL PURPOSE REGISTER 2 STATUS SIT 


O2O0OO 


GPR1 




BIT29 


iGENERAL PURPOSE REGISTER 1 STATUS SIT 


010000 


GPRO 


: 3 


BIT28 


:GENERAL PURPOSE REGISTER 0 STATUS BIT 




; » BIPSFC 


:*H030 


;FORCE IPINTR/STOP COMMAND REGISTER EQUATES * 


1 4OO0O 


STOPCM 




BIT1S+SIT14 


;STaP COMMAND 




; « BIUCSR 


: *H040 


;USeR INTERFACE INTERRUPT CONTROL REGISTER EQUATES « 


OOOOO 1 


BRLV4 




BIT1 6 


; FORCE BI TS 1 6- 1 9 


000002 


BRLVS 




B IT 1 7 




000004 


BRLV6 




BIT13 




000010 


BRLV7 


: 3 


BIT 1 9 




000020 


BRLV4S 




BIT2a 


: INTRC BITS 20-23 


000040 


BRLV5S 




BIT21 




000 10O 


BRLV6S 




BIT22 




000200 


BRLV7S 




BIT23 




000400 


BRLV4R 




BIT24 


; INTRC BITS 24-27 


001000 


BRLVSR 


: s 


BIT2S 




002000 


BRLVSR 


: 3 


BIT26 




004000 


BRLV7R 


: 3 


BIT27 
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BI COMMAND CODES 




OW 
l>W 
LW 
WD 



B I T3 H-B I T30 
B I T3 1 
BIT30 



;OCTAWaRD DATA LENGTH 
^SUADWORO DATA LENGTH 
;LONGWORD DATA LENGTH 

IWORD DATA LENGTH (only worKs for BI registers) 
;I0 SPACE ACCESS 
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SBTTL CONTROLLER RAM AND EQUATE DEF I N I T I 0 NS 

; I--- __________ ___.__..... 

1 > EQUATES FOR MSCP,SDI,BIT AND BYTE MASKS 



c 



000 100 
004000 
00004 1 
000400 
OO0O22 
000024 
1 70OO0 
000377 
00 1 000 
OO0OO2 
OOOO 1 2 
00001 1 
000010 

0000 1 3 
000007 
000006 
001QQQ 
Q0Q1QS 
000004 
OOOQQQ 
Q0QQQ2 
Q0QQ03 
1 774QQ 
1 7QQQQ 
OO 1 OOO 
1 77400 
000360 
000377 
000377 
O00O6Q 
000377 
007400 
OOO 1 OO 
OOOO 1 7 
1 OOOOO 
000003 
077700 
000077 
^ OOOOO 
126736 
0OOO42 
000074 
000003 
0O00O5 
0O00O4 
OOQ777 
00Q020 



ATTCOO 

BTROTH 

BUFLMT 

CCLASS 

CMODE L 

CMDL 1 M 

CYLSTR 

DEVCL 

DCLASS 

DMSPC 

OMOOT 

DMOVH 

DMOVL 

DMSTR 

DSTSH 

DSTSL 

DUPVC 

EDSEED 

ERRRTC 

FCT . MD 

F C T . V 1 

FCT , V2 

PRMCD 

HDCOD 

HDRTMO 

H I BYT 

HINIB 

LOBYT 

HOSTF 

I OMSK 

LBNMSK 

L8NSTR 

LOGCOD 

LONIB 

MAPENB 

MAPMS K 

MAPMSH 

MAPMSC 

MAPVAL 

MDS 1 2 

MEMS 2 

MINUTE 

DDTAF 

OOTCA 

ODTCV 

OFFMSK 

OFFSET 



100 
BIT1 1 



1 70000 
377 
1 OOO 



1QOO 
69 . 
4 



FCT.V1*1 
1 77400 
1 70000 
5 12. 
1 77400 
360 
377 
LOBYT 
60 

LOBYT 
7400 
1 00 
1 7 

B IT 1 S 

BITOQtBITOI 

77700 

77 

BIT15 

126736 

34 . 

60. 

3 

5 

4 

777 
16. 



MASK FOR ATTENTION OP CODES 

BETROTHED BIT IN GET STUD STATUS RESPONSE 
BUFFER CONTROL BLOCK ALLOCATION LIMIT 

MASS STOR. CONTROLLER CLASS FIELD FOR MSCP IraeOAl 

CONTROLLER MODEL FIELD FOR MSCP 

MAXIMUM NUMBER OF MSCP PACKETS 

MASK FOR STARTING HI CYLINDER 

MASK FOR MSCP DEVICE, CLASS FIELD 

DISK CLASS 

DM ODT PC SAVE AREA OFFSET FROM UN.BUP 

DM ODT LOCATION OFFSET FROM UN.BUFISTART OF DM SPACE) 

DM OVERLAY HI flOOR OFFSET FROM UN . BUF 

DM OVERLAY LO ADOR OFFSET FROM UN . BUF 

DM START ADDRESS OFFSET FROM UN. BUF 

DUST STATUS HI OFFSET FROM UN . BUF 

DUST STATUS LO OFFSET FROM UN. BUF 

VIRTUAL CIRCUIT FOR DUP PROTOCOL 

EOC SEED ' 

ERROR RETRY COUNT 

FCT MEDIA FORMAT WORD OFFSET 

FCT VOLUME ID WORD 1 OFFSET 

FCT VOLUME ID WORD 2 OFFSET 

MASK FOR SOI FRAME CODE 

MASK FOR SOI HEADER CODE 

HEADER TIMEOUT VALUE - EQUALS ABOUT 170 US. 

MASK FOR HI BYTE OF WORD 

MASK FOR HI NIBBLE 

MASK FOR LO BYTE OF WORD 

MASK FOR HOST UNIT FLAGS 

MASK FOR MSCP I/O COMMANDS 

MASK FOR SDI LBN 

MASK FOR STARTING HI LBN 

MASK FOR LOG/ATTENTION OP CODES 

MASK FOR LO NIBBLE 

MAPPING ENABLED BIT IN BUFF OESC 
MASK FOR MAPPING REGISTER LOW 2 BITS 
MASK FOR UNUSED HIGH BITS 
COMPLEMENT OF MAPMSH 
MAPPING VALID BIT IN PTE 
FCT 512 FORMAT CODE 

NUMBER OF PTE'S THAT WE CAN CACHE 
BO SECONDS IN A MINUTE I 

DM ODT ARITMETIC FLAGS OFFSET PROM UN. BUF 
OM ODT CONSOLE ADDRESS OFFSET FROM UN.BUP 
DM DOT CARRY FLAG OFFSET FROM UN. BUF 
MASK FOR PAGE OFFSET 

NUMBER OF WORDS IN DOWNLINE LOAD HEADER 



KDBDP 
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PACE 046 



1 00000 
000377 
00 1000 
OOO002 
1 40000 
060000 
000077 
050000 
030000 
1 10000 
010000 
060000 
01OO00 
1 20000 
007400 
000000 
020000 
030000 
1 00000 
0O0017 
004400 
000400 
000010 
OO04OO 
OO0274 
023000 
1 77400 
000 1 70 
000440 
000023 



1 20000 
1 70000 



ONLREC 

OPCOO 

PAGESZ 

PTELEN 

O.STAT 

RBNCGD 

RBNMSK 

RBNPRM 

RBN2ND 

H 1 I COD 

RBNXOR 

RBNXOR 

HI 1X0R 

HI 1X0R 

RBNSTR 

RCT.MT 

RCT .PR 

RCT .SE 

RCT .EN 

SDIS 

SDITG 

SECSZ 

seouEN 

STDALN 

SVNCL 

SYNCH 

UNITF 

CTMOUT 

MODNUM 

CODVER 



XBNCOD 
XBNSTR 
. PAGE 



: B I T 1 S 

! LOBTT 

t S t 2 . 

■ 2 . 

< 14OO00 

■ EOOOO 

< 77 

I SOOOO 

I 30000 

: IIOOOO 
RBNPRMERBNZNO 
RBNPRM't'RBN2ND' 
HI 1CaDSRBN2N0 
HI 1C0D'l'RBN2ND' 

» 7400 

I 0 

s 20000 

s 30000 

! lOOOOO 

= 1 7 

= 4400 

: 25S . 

= 1 0 

: BITOS 

= ^HOBC 

: AH02B00 

> HIBVT 

= 1 20 . 

a 440 

' 19. 



1 20000 
1 70000 



RBNXOR 
HI 1X0R-H1 



ONLINE RECOVERY IN PROGRESS FLAG 

MASK FOR MSCP OP CODE 

SIZE OF HOST PAGE 

LENGTH OF PTE IN WORDS 

MASK FOR MSCP PACKET OUEUE STATUS 

RBN HEADER CODE 

MASK FOR RBN'S/TRACK 

PRIMARY RBN HEADER CODE 

SECONDARY RBN HEADER CODE 

BAD HEADER CODE 

RBNXOR : RBNPRM .XOR. RBN2ND 
NXOR 

HIIXDR : H11CDD .XOR. RBN2ND 
1 XOR 

MASK FOR STARTING HI RBN 
RCT CODE FOR EMPTY ENTRY 

RCT CODE FDR RBN USED AS PRIMARY REPLACEMENT 
RCT CODE FDR RBN USED AS SECONDARY REPLACEMENT 
RCT CODE FDR ENTRY PAST END OF RCT 
MASK FDR CONTROL REGISTER SOI SELECT 
SOI INTERCONNECT MAX CLOCK TICK TIMEOUT 
SECTOR SIZE 

SEQUENTIAL COMMAND MASK 

STANDALONE BIT IN GET STUD STATUS RESPONSE 

SYNC CHARACTER LOW 

SYNC CHARACTER HIGH 

MASK FOR UNIT FLAGS 

CDNTROLLER TIMEOUT -. 2 MINUTES 

CONTROLLER MODEL NUMBER (18. IN BITS 4-10) 
MICROCODE VERSION N U MB E R : 2 . O ( AOOO - A003 > 0 | 
(AOO4-A005: 1 ] [A006=2 ) (A007=3) (AOOa;4] EAOOBsS} 
(A010-AO11a6](AO12 = 7nA013-A0t438.) 
(A01S-A01S:9.[nijt09n(AOI9:10.[mJt09al) 
( A020: I 1 . [m jt 10 ] , A02 I : 1 1 . [ mjt 1 1 1 A020 was 
never r e 1 eased > ( A022 : 1 2 . [ m jt 1 2 I I 
( A023 : 1 5 . I m jt 1 3 1 ) ( 1 3 S 14 not used because 
of parity and Just because it is 13.] 

( A024: 16.IE1211-1E1241) 
XBN SECTOR CODE 
MASK FDR START XBN 
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DEFINITION OF REFERENCES IN BU'FER MAP 
BASE LEVEL THREF 

DIAGNOSTIC MACH EGISTER ^ -.A 



000000 
OO0001 
000002 
OO0003 
OOO004 

ooooos 

0O0006 
OOOQ07 



0MREG7 
DMREG 1 
DMREG2 
DMREG3 
DMREG4 
DMREG5 
DMREG6 
DMREGO 



DMREG7+ 1 
DMREG I * 1 
DMREG24. 1 
DMREG3'>' 1 
OMREGA-fl 
OMREGStI 
DMREGE'I'I 



SNOSTIC 
JNOSTIC 
:. i -SNOSTIC 
DIAGNOSTIC 
DIAGNOSTIC 
DIAGNOSTIC 
DIAGNOSTIC 
DIAGNOSTIC 



REGISTER 
REGISTER 
REGISTER 
Mi REGISTER 
MAS, : REGISTER 
MACHI.tg REGISTER 
MACHINE REGISTER 
MACHINE REGISTER 



000010 
000000 



0. PROCESSOR HEADER COMPARE STORAGE AREA 



:< DMREGOl-l ; BUFFER STORAGE FOR SECTOR HEADER (HDRCMP) 

ASSUME HEADERSIT. LE, 10 



DRIVE RESPONSE STORAGE ARBA 



00001 1 
Q00007 



INPUT 
INPLEN 



:: HEAOERI'I 

i = 7 



DRIVE RESPONSE INPUT AREA 

LENGTH OF DRIVE RESPONSE AREA (14 BYTES) 



HOST COMMUNICATION DATA AREA 



NOTE THAT RSPLEN , RSPPTR, RSPCOF , RSPPOF , RCSRWO, RCSRWI MUST BE KEPT IN THAT ORDER <** 



OOO020 
OOO021 

OOO022 
000023 
000024 
OO0025 

000000 



000026 
000027 



OOO030 
KDBDP 



RSPLEN 
RSPPTR 

RSPCDF 
RSPPOF 
RCSRWO 
RCSRWI 



CMDLEN 
CMDPTR 



:■ HEADER-tS. 
: : RSPLEN+ 1 

RSPPTR+1 
RSPCDF-t 1 
RSPPOFt 1 
ltCSRWO+ 1 



RESPONSE RING BUFFER LENGTH 
HOST RESPONSE RING BUFFER POINTER 
ADDR : RING BASE + 4«RSPPTR 
RESPONSE CURRENT RING OFFSET SAVE 
RESPONSE PREVIOUS RING OFFSET SAVE 
RESPONSE CSR WORD 0 SAVE 
RESPONSE CSR WORD 1 SAVE 



ASSUME RCSRWI , EQ. <RSPLEH+<RCSRW1 -RSPLEN>> 

NOTE THAT CMD L E N , CMDP T R , CMDCOF , CMDPOF , C CSRWO , CCSRW1 MUST EE KEPT IN THAT ORDER 



RCSRWI * 1 
CMDLEN+1 



CMDPTR+ 1 



COMMAND RING BUFFER LENGTH 

HOST COMMAND RING BUFFER POINTER 

ADDR = RING BASE + 4«(RSPLEN + CMDPTR) 

COMMAND CURRENT RING OFFSET SAVE 
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00003 t 
000032 
O00033 

000000 

i 000002 
000004 
O00OO6 



000034 
000035 
00003S 
00004O 
000042 
000044 
00004S 
000046 
000047 
000050 
00005 I 
000052 



CMDPOF 
CCSRWO 
CCSRW1 



CMDCOPI-I 
;= CMDPOF+I 
= CCSRWO-f 1 



COMMAND PREVIOUS RING OFFSET SAVE 
COMMAND CSR WORD O SAVE 
COMMAND CSR WORD 1 SAVE 



ASSUME CCSRW1 , EO. < CMD L E Nf < C CSRW1 -CMDLeN>> 

RSPO 2 : RESPONSE INTERRUPT RING BASE NEGATIVE OFFSET 

CMDO 4 : COMMAND INTERRUPT RING BASE NEGATIVE OFFSET 

VAXO E ; VAX PURGE INTERRUPT RING BASE NEGATIVE OFFSET 

MISCELLANEOUS WORD ALLOCATIONS (NAME OF ROUTINE USED IN) 



FAI LUR 

ALOLMT 

SEX2SK 

CNVTV 1 

CNVTV2 

CNVTV3 

CNVTV4 

TEMP 1 

TEMP2 

TEMP3 

SEKPRV 

SEKSAV 



CCSRW1 ♦ 1 
FA I L UR+ 1 
ALOLMT+1 
<FAI LUR+ 1 
CNVTV 1 +2 
CNVTV2*2 
CNVTV3t 1 
CNVTV4'H 
TEMP 1 ♦ 1 
TEMP2t 1 
TEMP3+ 1 
SEKPRVtl 



INTERNAL FAILURE CODE 
ALLOCATION LIMIT (U.ALDCI 

NUMBER OF SECTORS UNTIL SEEK (U.ALOC) 



( 2 WORDS ] 
(2 WORDS) 
WORD I 
WORD ) 



7>a7760: U.CNVT VARIABLE 
U.CNVT VARIABLE #2 
U.CNVT VARIABLE »3 (I 
U.CNVT VARIABLE *4 (1 
TEMPORARY STORAGE #1 
TEMPORARY STORAGE #2 
TEMPORARY STORAGE #3 
SEEK ORDERING PREVIOUS SAVE 
SEEK ORDERING SAVE AREA 



ECC ROUTINE BUFFER STORAGE 

NOTE THAT THESE LOCATIONS OVERLAY THE AREA STARTING AT 



OOO035 


ECC9 


1 


! FAILUR+1 


O0OO46 


ECC3 


2 


: ECC9 . 1 4-9 


000057 


ECC9 


3 


s ECC9.2'f9 


00003S 


ELPN 




3 ECC9 . t 


O00O4S 


6LPM 




: ECC9.2 


000048 


EVAL 




= ELPM 


0000S7 


ELPP 




■- ECC9.3 


O0007O 


ELPQ 




= ELPP+9. 


000070 


ELOC 




= ELPO 


000 1 1 2 


SY 




= ELPO+ia . 


000 1 1 2 


SYO 




: SY 


000 122 


SYS 




: SY+8 . 


00006 1 


M 




! ELPP+2 


000062 


DISM 




! ELPP+3 


000063 


0 ISN 




s ELPP+4 


00O064 


LM 




! ELPP+5 



FIRST ECC 9 WORD BUFFER AREA (ECCCI 
SECOND ECC 9 WORD AREA (BCCC) 
THIRD ECC 9 WORD AREA (ECCC) 



EVAL OVERLAYS ELPM 



ELOC OVERLAYS ELPO 



REVECTORING/REPLACEMENT STORAGE AREA 



0001 23 
OOO 123 



REVSTR 
RVCSAV 



SVS+ I 
REVSTR 



START OF REVECTORING RAM ASSIGNMENTS 

SAVES ORIGINAL REQUEST'S I/O PARAMETERS (5 WORDS I 
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000130 
000 1 3 1 
000 1 32 
000 133 



RVCBNL 
RVC8NH 
RVCTA 
REVEND 



: RVCSAVtS 

= RVCBNL+1 

= RVCBNH*1 

! RVCTAH 



HOLDS ORIGINAL LBN IN ERROR (LOI 
HOLDS ORIGINAL LBN IN ERROR (HI) 

HOLDS ORIGINAL TRACK ADDRESS AND REAL TIME OP CODE 
END OF REVECTORING STORAGE AREA 



DYNAMIC BUFFER ALLOCATION STACK AREA 

BIT 0 OF REGISTER RLL CONTAINS THE BUFFER LOCK FLAG AND ALONG WITH 
BITS 1 -> 8 OF RLL FORM THE ODD POINTER INTO THE FOLLOWING STACK 
THE STACK CONTAINS I ENTRY FOR EACH BUFFER AVAILABLE PLUS I AND 
THE LAST ENTRY CONTAINS A ZERO TO INDICATE THAT THERE ARE NO 
BUFFERS LEFT. EACH ACTIVE STACK ENT R¥ C ONTA I NS THE ADDRESS OF A 
DATA BUFFER. 



000133 


BUFPTR 




REVEND 


START OF BUFFER POINTER STACK 


OOOOOO 


ASSUME REVEN06 1 , EQ , 1 


*»» NOTE - BIT O MUST BE ONE 


000 133 


BUFPOO 




BUFPTR 


»»« BUFFER STACK NULL ENTRY 1= 01 


000134 


ECOUNT 




BUFP00*1 


SAVE NUMBER OF ECC SYMBOLS IN ERROR 


OO013S 


BUFP01 




ECOUNT+I 


««• DATA BUFFER POINTER 1 


OOO 136 


HDLMT 




BUFP01+1 


SEARCH LIMIT COUNTER ( H 0 RCMP , 0 . I OP R 1 


000 137 


BUFP02 




HOLMT+1 


DATA BUFFER POINTER 2 


OOO 1 40 


UBURST 




BUFP02+1 


UNIBUS TRANSFER BURST SIZE (IN TWO WORD PAIRS) 


OOO 1 4 1 


BUFP03 




USURST+1 


DATA BUFFER POINTER 3 . 


000 142 


CLIMIT 


• BUFP03+1 


COMMAND LIMIT WORK WORD 


000143 


BUFP04 


. CLIMIT* 1 


*«> DATA BUFFER POINTER 4 


0001 44 


OPCODE 


■ BUFP04+1 


OP CODE SAVE FOR U.ALOC, U.BMTV.U.BF I L 


000145 


BUFPOS 


' DPCODE^'I 


»»• DATA BUFFER POINTER S 


OO0146 


MRQUE 


I BUFPOSi-l 


MAINTENANCE READ QUE HEAD 


OOO 147 


BUFPOB 


t MR0UE«1 


«»• DATA BUFFER POINTER 8 . 


000150 


MWQUE 




BUFP«6«I 


MAINTENANCE WRITE QUE HEAD 


OOO 1 5 1 


BUFP07 




MWOUE^.! 


«*« DATA BUFFER POINTER 7 


000 152 


QUESAV 


= BUFP07+1 


QUEUE STATUS AND LINK WORD SAVE AREA 


000 153 


BUFP08 




QUESAV+I 


*«« DATA BUFFER POINTER S 


000 154 


LOGLEN 




BUFPOS-^I 


ATTENTION/ERROR LOG PACKET LENGTH 


000 155 


BUFP09 




LOGLEN'fl 


«»» DATA BUFFER POINTER 9 


000156 


NSEEKS 




BUFP09+ 1 


NUMBER OF SEEKS TO BE INITIATED 


000157 


BUFP lO 




NSEEKS+1 


*«* DATA BUFFER POINTER 10 


000 160 


RNG8SL 




BUFP 10+ 1 


RING BUFFER BASE LO 


000 1 6 1 


BUFP 1 1 




RNG6SL+1 


**» DATA BUFFER POINTER 11 


000 162 


RNGBSH 




BUFP 1 1 + 1 


RING BUFFER BASE HI (14 BITS) 


000 1 63 


BUFP 1 2 




RNGBSH'I' 1 


*** DATA BUFFER POINTER 12 


0001 64 


INTVEC 




BUFP 12*1 


HOST INTERRUPT VECTOR (IF EQ O THEN NEVER INTERRUPT 


00016B 


BUFP 1 3 




I N T V E C + 1 


DATA BUFFER POINTER 13 


OOO 1 66 


DMTEMP 




BUFP13+t 


DMDT TEMPORARY SAVE AREA 


OOO 187 


BUFP14 




DMTEMP+ 1 


•>> DATA BUFFER POINTER 14 


0001 70 


CNTFLG 




. BUFP14+1 


MSCP CONTROLLER FLAGS 



MSCP CONTROLLER FLAG BIT DEFINITIONS (LOWER BYTE) 



CF. THS ! s B IT04 



ENABLE ERROR LOG MESSAGES 



KDBOP 



KDB50. MICRO CODE. ,22- APR- 1 986 11:27:16. 96 



KOeOP DIGITAL EQUIPMENT CORP. 

CONTROLLER RAM AND EQUATE DEFINITIONS 



2901 ASSEMBLER VERSION 32 



PAGE OSO 



000100 
000200 
000320 



001000 
0OO40O 

000171 
000172 
000173 



BUFP 1 5 
SAVR7 
BUFP t 6 



CP. MSG :< 
CF.ATN ;= 
CFLAGS 

CNTFLG 



BIT06 i ENABLE MISCELLANEOUS ERROR LOG MESSAGES 

BITOT ; ENABLE ATTENTION MESSAGES 

CF . THS I CP . ATN I CF . MSC ; FLAGS SUPPORTED BV THE CONTROLLER 

; CONTROLLER STATUS WORD (HI BYTE), 
; MSCP HOST FLAGS (LO BYTE I 



CON. ST BIT DEFINITIONS (UPPER BYTEI 



LFAIL 
VAX . PG 



BI T I 5 
BIT14 
BIT13 
BIT12 
BIT1 1 
BIT10 
BIT09 
BITOS 



CNTFLG+ 1 
BUFP 1 S+ 1 
SAVR7+1 



NOT 
NOT 



USED 
USED 
NOT USED 
NOT USED 
NOT USED 
NOT USED 

O t NOP, 1 < SEND LAST FAILURE LOG PKT 
O : NO PURGE, 1 : VAX PURGE REQUIRED 

•«> DATA BUFFER POINTER 15 
FOR SAVING R7 IN ECC ROUTINE 
*•« DATA BUFFER POINTER 16 



TIMER/COUNTER SERDES SYNC STORAGE 



0001 74 

ooons 

0001 76 
000 177 
000200 
OOO20 1 
000202 
OOO203 



TMR . MC 
BUFP 1 7 
TMR . BS 
BUFP 1 a 
HQSTMO 
BUFP 1 9 
SYNC 
BUFP20 



BUFP 1 6+ 1 
TMR . MC+ 1 
BUFP 1 7+ 1 
TMR . BS* 1 
BUFP 1 8+ 1 
HOSTMO+ 1 

BUFP 1 St 1 
SYNC+ 1 



HOST MSCP ACTIVITY TIMER 
««* DATA BUFFER POINTER 17 
CONTROLLER INTERNAL TIMER BASE 
«»« DATA BUFFER POINTER 18 

HOST TIMEOUT (SECS], IF EO O THEN NO TIMEOUTS EVER 

DATA BUFFER POINTER 19 
SYNC PATTERN ( L EVOWR . D . WDAT I 

DATA BUFFER POINTER 20 



HOST MSCP PACKET RING BUFFER STORAGE AND POINTERS 



OO0204 

000205 
000206 
000207 
0002 1 0 
0002 1 1 
0002 1 2 
0002 1 3 
0002 1 4 
0002 1 5 
0002 1 6 
0002 1 7 
000220 
00022 1 



HST9UE 

BUFP21 
DTEMP 1 
BUFP22 

UTEMP 1 
BUFP23 
LV1SV1 
BUFP24 
L V 1 S V2 
BUFP25 
RVC I NO 
BUFP26 
RVCRTY 
BUFP27 



BUFP20+1 
BITS 1 1 - 
HSTOUEt 1 
BUFP21 + 1 
DTEMP1+1 
BUFP22+ 1 
UTEMP 1 + 1 
BUFP23+ 1 
L V 1 S V 1 + 1 
aUFP24+ 1 
L V 1 S V2+ 1 
BUFP25+1 
RVC I ND+ 1 
BUFP26+ 1 
RVCRTY+ 1 



HOST MSCP RESPONSE OUEUE 
HOST MSCP PACKET ADDRESS 

DATA BUFFER POINTER 21 
D.PROC TEMP STORAGE 
««« DATA BUFFER POINTER 22 
U.PROC TEMP STORAGE 
*«« DATA BUFFER POINTER 23 
LEV1RD STATUS SAVE WORD 
*** DATA BUFFER POINTER 24 
LEV1R0 OPCODE SAVE WORD 
*** DATA BUFFER POINTER 25 
HOLD ENTRY INDICATOR (FOR U . RV57 ) 
*** DATA BUFFER POINTER 26 
RETRY COUNT WHEN READING RCT 
»«« DATA BUFFER POINTER 27 
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000222 


RCTOFF 


a 


8UFP27+1 


STARTING SEARCH OFFSET IN CURRENT RCT BLOCK 


000223 


BUPPZa 




RCTOFF+1 


*•« DATA BUFFER POINTER 28 


OO0224 


RCT8LK 




BUFP28'f 1 


CURRENT RCT BLOCK (AS OFFSET FROM RCT BASE) 


000225 


BUFP29 




RCTBLK4. 1 


••« DATA BUFFER POINTER 29 


000226 


RVC8UF 




BUFP29+ 1 


POINTER TO ORIGINAL BUFFER IN ERROR 


000227 


BUFP30 




RVCBUF+ 1 


«»• DATA BUFFER POINTER 30 


000230 


RVCEBF 




BUFP30+1 


HOLDS BUF.NL OF BUFFER IN ERROR 


0O023 1 


BUFP3 1 




RVCEBF* 1 


«*« DATA BUFFER POINTER 31 


000232 


RVCSDI 




BUFP3 1* 1 


CURRENT SDI PORT UNDERGOING REVECTORING (0 IF NONE 


000233 


BUFP32 




RVCSDI+1 


««« DATA BUFFER POINTER 32 


000234 


RVCVEC 




BUFP324'1 


REVECTORING DISPATCH VECTOR : EVEN FOR DPROC, ODD 


000235 


BUFP33 




RVCVEC*1 


««« DATA BUFFER POINTER 33 


000236 


BTCNT 




BUFP33+1 


BUFFER SERVICE FAIRNESS COUNTER 


OO0237 


BUFP34 




BTCNT* 1 


*«» DATA BUFFER POINTER 34 


000240 


LN 




BUFP34t 1 


ECC VARIABLE 


00024 1 


BUFP3S 




LN-f 1 


*•« DATA BUFFER POINTER 35 


000242 


CMPBUP 




BUFP35+I 


(Oh041 POINTER TO DEDICATED COMPARISON BUFFER 


O00243 


BUFP38 




CMPBUF-C 1 


«•« DATA BUFFER POINTER 36 


000244 


MAPSAV 




BUFP36+ 1 


(UQAl TEMP SAVE FOR MAPPING INFORMATION 


000245 


BUFP37 




MAPSAV-f 1 


»»« DATA BUFFER POINTER 37 


0OO246 


MAPFLG 




BUFP37t 1 


lUQAI FLAG FOR MAPPING 


000247 


BUFP33 




MAPFLG+1 


**• DATA BUFFER POINTER 38 


000250 


RVECUP 




BUFPSSt 1 


[UQA] U PROC REVECTOR VECTOR 


O0O25 1 


BUFP39 


a 


RVECUPtI 


«** DATA BUFFER POINTER 39 


000252 


RVECDP 


a 


BUPP39>1 


[UQA] D PROC REVECTOR VECTOR 


0002S3 


BUFP40 




RVECDP*1 


*** DATA BUFFER POINTER 40 


000254 


RVCFLG 




BUFP40*1 


(UQA] REVECTOR PROC FLAG 


O00255 


BUFP4 1 




RVCFLG*1 


««« DATA BUFFER POINTER 41 


000256 


TEMP 




BUFP41+1 


(VOSl TEMPORARY STORAGE 


000257 


BUFP42 




TEMP+ 1 


««* DATA SUFFER POINTER 42 


000260 


REPSTA 




BUFP42*1 


[EERRECIHOLD REVECTOR STATUS 


00026 1 


8UFP43 




REPSTA+1 


««« DATA BUFFER POINTER 43 


000262 


SAVUAR 




BUFP43+ 1 


Storage for UAR 


000263 


BUFP44 




SAVUAR* 1 


*«« DATA BUFFER POINTER 44 


000264 


MS C P L N 




BUFP44+1 


[rae02] **« MSCP msg length 


0OO265 


BUFP4S 




MSCPLN+1 


**« DATA BUFFER POINTER 45 


000266 


SAVEDC 




BUFP4S+1 


[qdal Storage for edc for nontalock 


000265 


BADRL 




BUFP4S 


CONTAINS LO WORD OF CONTROLLER BIIC BASE ADDRESS 


000266 


BADRH 




BUFP4S+1 


CONTAINS HI WORD OF CONTROLLER BIIC BASE ADDRESS 


000267 


BUFP46 




SAVEOC+1 


«•« DATA BUFFER POINTER 46 


00027O 


SAVBUF 




8UFP46* 1 


(qdal Storage for buffer ptr for nonblock 


00027 1 


BUFP47 


a 


SAVBUFI-I 


««« DATA BUFFER POINTER 47 


000272 


SAVCNT 




BUFP47* 1 


Eqda] Storage for word count for nonbleck 


00027 1 


RGDATL 




BUFP47 


CONTAINS LO WORD OF BIIC REGISTER DATA 


000272 


RGDATH 




BUFP47+1 


CONTAINS HI WORD OF BIIC REGISTER DATA 


0OO273 


BUFP48 




SAVCNT« 1 


««« DATA BUFFER POINTER 48 


0OO274 


SAVADR 




BUFP4S+ 1 


[ qda ] Storage for host adr for nbnblock 








BUFP48 


available for BOA uses 






a 


BUFP48+ 1 


available for 8DA uses 


000275 


BUFP49 




SAVAOR+I 


<«« DATA BUFFER POINTER 49 


000276 


LGCKSV 




SUFP49+1 


[raeOTI storage for Anti log/log check pointer 


000277 


BUFP50 




LGCKSV-t 1 


»»» DATA BUFFER POINTER SO 


000300 


BIRTRY 




BUFP50+ 1 


[mjtOSl bi retry count (4096) 


000301 


BUFPS 1 




BUFP50+2 


>«* DATA BUFFER POINTER 51 
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: : BUFP51 +2 



>«• DATA BUFFER POINTER S2 



OO0024 
OOOOOO 
OOOOOO 
000020 
1 77760 
000002 

000040 
000034 
OO003O 
0000S4 
000014 
000034 
000020 
000030 
000022 
000070 
000304 
000342 
000342 
000342 
000374 
000426 
000460 
0005 1 2 
OOOS44 
OO0S76 
000630 
000662 
0007 1 4 
000746 
001000 
001032 
001084 
001 1 1 6 
001 ISO 
0O12O2 
001234 
0012S6 
001320 
001 352 



. I 0 
. LN 



NPKTS 
VC . CMD 
VC . RSP 
VC . LOG 
VC . DMM 



AVL . LN 
BAD . LN 
CNT . LN 
DSK . LN 
OUP . LN 
LOG . LN 
MCP . 
MCP . 
MCP . RD 
SDI . LN 
LOGPKT 
LOGEND 
PKT8UF 
PKT001 
PKT002 
PKTO03 
PKT004 
PKT005 
PKT006 
PKT007 
PKT008 
PKT009 
PKTO 1 0 
PKTO 1 1 
PKT012 
PKT01 3 
PKTO 1 4 
PKTO 1 S 
PKTO 1 a 
PKTO 1 7 
PKTOU 
PKT01S 
PKT020 
PKTEND 



1 • 1 6 . 
1 77760 
2 



23 . 



MSCP PACKET STORAGE AND DEFINITION AREA (MSCP V1.2 09-APR-82) 



NUMBER OP MSCP PACKETS 
COMMAND VIRTUAL CIRCUIT ID 

RESPONSE AND ATTENTION VIRTUAL CIRCUIT ID 
ERROR LOG VIRTUAL CIRCUIT ID 

DIAGNOSTIC MACHINE MODE VIRTUAL CIRCUIT ID 
MSCP PKT OFFSET (1ST WORD IS OUEUE WORD) 
2ND WORD IS VIRTUAL CIRCUIT IDENTIFIER 
AVAILABLE ATTENTION MESSAGE LENGTH (BYTESI 
BUS ADDRESS ERROR LOG PACKET LENGTH {BYTES! 
CONTROLLER ERROR LOG PACKET LENGTH (BYTES) 
DISK ERROR LOG PACKET LENGTH (BYTESI 
DUPLICATE ATTENTION MESSAGE LENGTH (BYTES) 
ERROR LOG PACKET MAXIMUM LENGTH (2S. WORDS) 
LENGTH FOR MSCP I/O END PACKETS 
MSCP PACKET LENGTH (WORDS) 

MAXIMUM MSCP PACKET READ LENGTH (WORDS) 
SDI ERROR LOG PACKET LENGTH (BYTES) 
COMMON ERROR LOG AND ATTENTION PACKET 
END OF LOG PACKET (27 WORDS LONG) 

START OF MSCP PACKET BUFFERS (MAKE SURE ITS EVEN) 

1ST MSCP PACKET BUFFER 

2ND MSCP PACKET BUFFER 

3RD MSCP PACKET BUFFER 

4TH MSCP PACKET BUFFER 

5TH MSCP PACKET BUFFER 

6TH MSCP PACKET BUFFER 

7TH MSCP PACKET BUFFER 

8TH MSCP PACKET BUFFER 

9TH MSCP PACKET BUFFER 



1 6 . 
24 . 

1 6 . 
56 . 

BUFPS2'I' 1 

LOGPKT+LOG 

<LDGEN0'l'1 >a 

PKTBUF 

PKT001 tMCP 

PKT002*MCP 

PKT003+MCP 

PKT004+MCP 

PKTOOS+MCP 

PKT006+MCP 

PKT007+MCP 

PKTOOS+MCP 

PKTOOS+MCP 

PKTOIO+MCP 

PKT01 1 +MCP 

PKTO 1 2+MCP 

PKTO 1 3+MCP 

PKT014+MCP 

PKTO 1 S+MCP 

PKT01 e+MCP 

PKT017*MCP 

PKTOIS+MCP 

PKT019+MCP 

PKT020+MCP 



LN + P 
1 77776 

LN+P 
LN + P 
LN + P 
LN + P 
LN + P 
LN + P 
L N + P 
LN + P 
LN + P 
LN + P 
LN + P 
LN + P 
LN + P 
LN + P 
LN + P 
LN + P 
LN + P 
LN + P 
LN + P 
LN + P 



10TH MSCP PACKET BUFFER 

11TH MSCP PACKET BUFFER 

12TH MSCP PACKET BUFFER 

13TH MSCP PACKET BUFFER 

14TH MSCP PACKET BUFFER 

15TH MSCP PACKET BUFFER 

16TH MSCP PACKET BUFFER 

17TH MSCP PACKET BUFFER 

16TH MSCP PACKET BUFFER 

I9TH MSCP PACKET SUFFER 

20TH MSCP PACKET BUFFER 
END OF MSCP PACKETS BUFFER 



MSCP PACKET OUEUE POINTERS 



THE PACKET OUEUE POINTERS PRECEED THE FIRST WORD OF THE MSCP PACKET AREA 
FOR EACH OF PACKETS. THERE ARE 'NPKTS" PACKETS, "NPKTS' ARE USED TO 
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HOLD MSCP COMMANDS AND 1 IS DEDICATED FOR USE WITH 'ATTENTION' AND 
'ERROR LOG' PACKETS SENT FROM THE CONTROLLER. THIS DEDICATED 'LOG' PACKET 
IS ALSO USED TO HOLD AN IMMEDIATE COMMAND WHEN THE HOST HAS ALL OF THE 
OTHER PACKETS IN USE. THE OUEUE POINTERS CONSIST OF A NEXT PACKET POINTER 
AND STATUS BITS (P. LINK) AS DESCRIBED BELOW: 

; t-..--- 

; • RELATIVE REFERENCES TO FLAGS WITHIN A 9UEUE POINTER 



1OO0OO 
040000 



PSTAT 
PACTV 



BIT15 
B I T 1 4 
BITS 13 ■ 



> MSCP PACKET AVAILABLE, 1 > MSCP PKT IN USE 
■ PACKET IN QUE, 1 : PACKET ACTIVE 
sLAST PACKET IN CHAIN, NEO 0=PO!NTER TO NEXT PACKET 



MSCP PACKET COMMAND OP COOES - MSCP VERSION 1.0 2S-JAN-t1 



000001 


OP 


ABO 




1 


MSCP 


-ABORTOPCODE 


OO0020 


OP 


ACC 




20 


MSCP 


- ACCESS OP CODE 


0000 17 


OP 


ATT 




t 7 


CONTROLLER - ATTENTION PROCESSING OP CODE 


000010 


OP 


AVL 




1 0 


MSCP 


- AVAILABLE OP CODE 


0O0021 


OP 


CCD 




2 1 


MSCP 


- COMPARE CONTROLLER DATA OP CODE(NOP) 


000040 


OP 


CMP 




40 


MSCP 


- COMPARE HOST DATA OP CODE 


000013 


OP 


DAP 




1 3 


MSCP 


- DETERMINE ACCESS PATHS COMMAND 


000022 


OP 


ERS 




22 


MSCP 


- ERASE OP CODE 


000023 


OP 


FLU 


:a 


23 


MSCP 


- FLUSH CACHE OP COOitNOP) 


000002 


OP 


GCS 


3 


2 


MSCP 


- GET COMMAND STATUS 


0000 16 


OP 


GST 




16 


CONTROLLER - GET DRIVE STATUS OP CODE 


000003 


OP 


GUS 


a 


3 


MSCP 


- GET UNIT STATUS OP CODE 


000030 


OP 


MRD 




30 


CONTROLLER - MAINTENANCE READ COMMAND 


00O03 1 


OP 


MWR 


s 


31 


CONTROLLER - MAINTENANCE WRITE COMMAND 


OOOO 11 - 


OP 


ONL 




11 


MSCP 


- ONLINE OP CODE 


00004 1 


OP 


RD 




4 1 


MSCP 


- READ OP CODE 


000024 


OP 


RPL 




24 


MSCP 


- REPLACE OP CODE 


000004 


OP 


sec 




4 


MSCP 


- SET CONTROLLER CHARACTERISTICS OP CODE 


0000 12 


OP 


sue 




1 2 


MSCP 


- SET UNIT CHARACTERISTICS OP CODE 


000042 


OP 


WR 




42 


MSCP 


- WRITE OP CODE 



MSCP COMMAND PACKET OFFSETS 



o 



OOOOOO 
00000 1 
OOOOOO 



00000 1 
000002 



P . L INK 
P . VCIO 
U9.CNT 



P-2 

P ' 1 

P . L INK 



PACKET STATUS AND LINK WORD 
VIRTUAL CIRCUIT IDENTIFIER 

UO PORT MSG LENGTH OVERLAID BY PACKET LINK 



; [E121 I 



:LOW 4 BITS OF P. VCIO ARE CLEARED BY U.RECV « ARE USED AS FLAGS 



PABRT 
PONER 



: BITOO 
3 BIT01 
! BITS 3-2 



O = OK. 1 = PACKET MARKED FOR ABORT 

O I OK, 1 : AVAIL PART OF FAILED ON L I NE COMMAND 
UNUSED 



COMMAND REFERENCE NUMBER (LO) 



KDBDP 
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OO0003 


P 


CRF 1 




P . CRFO+ 1 


COMMAND REFERENCE NUMBER (HI) 




000004 


P 


UNIT 




p+2 


UNIT NUMBER FIELD 




000005 


P 


RS03 




P + 3 


RESERVED THIRD WORD 




000004 


P 


CONS 




P + 2 


DMDT CONSOLE ADDRESS (aO FOR 7775601 




000006 


P 


OPCD 




P<-4 


OPCODE FIELD (LO ByTEI/HI B YT E a RESERVED 




000007 


P 


MOD 




P + S 


MODIFIERS FIELD 




0000 1 0 


P 


RS06 


a 


P + 6 


RESERVED SIXTH WORD 




OOOO10 


P 


BCNO 




P + 6 


BYTE COUNT (LD) 




00001 1 


P 


BCN 1 




P . BCNO+ 1 


BYTE COUNT IHII 




000012 


P 


RSOS 




P + 8 . 


RESERVED EIGHTH WORD 




000012 


P 


BUFO 




P + 8 . 


BUFFER DESCRIPTOR (1ST WORD) LO 16 BITS OF 


ADDR 


000013 


P 


BUF 1 


a 


P .BUFO+1 


BUFFER DESCRIPTOR (2N0 WORD 1 HI 2 BITS OF AODR 


000014 


P 


BUF2 


9 


P.BUFl+1 


BUFFER DESCRIPTOR I 3RD WORD) 




000015 


P 


BUF3 


a 


P.BUF2+1 


BUFFER DESCRIPTOR ( 4TH WORD) 




OO001 6 


P 


BUF4 


■ 


P . BUFS+I 


BUFFER DESCRIPTOR ( STH WORD) SAVE LO LBN OF 


1ST 


OO0017 


P 


8UFS 


a 


P.BUF4'l'1 


BUFFER DESCRIPTOR (STH WORD) SAVE HI LBN OP 


1ST 


000012 


P 


BUFL 


a 


P . BUFO 


CDNTROLLER/MSCP BUFFER DESCRIPTOR LO 




OOO013 


P 


8UFH 


a 


P . 8UF1 


CDNTROLLER/MSCP BUFFER DESCRIPTOR HI 




000020 


P 


LBNO 


a 


P*1 4 . 


LOGICAL BLOCK NUMBER (LO) 




00002 1 


P 


LBN1 


a 


P . LBN04'1 


LOGICAL BLOCK NUMBER (HI) 




OOOO 1 0 


P 


RFNO 


a 


P + 6 


ABORT/GET COMMAND STATUS RBF » (LO) 




OOOOl 1 


P 


RFN 1 


a 


P . RFNO+ 1 


ABORT/GET COMMAND STATUS REF # (HI) 




OOOO 1 1 


P 


UNFL 


I 


P + 7 


ONLINE/SET UNIT CHAR UNIT FLAGS 




OOO022 


P 


SHUN 


: 


P+ 1 6 . 


SHADOW UNIT 




000022 


P 


RS 1 e 


a 


P+ 1 6 . 


reserved field at offset 16. ;[E122I 




OOO023 


P 


RS 1 7 


a 


P+ 1 7 . 


reserved field at offset 17. ;[E122I 




000012 


P 


HSTO 


a 


P + 8 . 


HOST ID (LO) 




000013 


P 


HST 1 


a 


P . HSTO+ 1 


HOST ID (HI) 




OO002O 


P 


ELGO 


a 


P+ 1 4 . 


ERROR LOG FLAGS (LO) 




OO002 1 


P 


ELG 1 


a 


P . ELGO+ 1 


ERROR LOG FLAGS (HI) 




000010 


P 


RBNO 


- 


P+ B . 


REPLACE RBN (LO) 




OOOOl 1 


P 


RSN1 


• 


P . RBNO+ 1 


REPLACE RBN (HI) 




V W V 1 W 










SET CONTROLLER CHAR MSCP VERSION 




OOOO 1 1 


P 


CNTF 




P + 7 


SET CONTROLLER CHAR CONTROLLER FLAGS 




Www 1 ^ 


P 


HTMO 




P + 8 . 


SET CONTROLLER CHAR HOST TIMEOUT 




000020 


P 


RGIO 




P+1 4 . 


MAINTENANCE READ/WRITE REGION ID (LO) 




000021 


P 


RGI 1 


I 


P . RGIO+1 


MAINTENANCE READ/WRITE REGION 10 (HI) 




000022 


P 


REDO 




P+16 . 


MAINTENANCE READ/WRITE REGION OFFSET (LO) 




000023 


P 


RG01 




P . RG0O+ 1 


MAINTENANCE READ/WRITE REGION OFFSET (HI) 




00002S 


P 


CYLS 




P + 20. 


GET UNIT STATUS CYLINDER SIZE 






; «>> THESE OFFSETS ARE TO STORE SDI I/O INFO AT THE END OF I/O PACKETS ttt 




OO0022 


S 


ADRL 




P+16. 


CURRENT HOST MEMORY TRANSFER ADDRESS (LO) 




0O0023 


s 


ADRH 




S .ADRL+1 


CURRENT HOST MEMORY TRANSFER ADDRESS (HI) 




000024 


s 


CVL L 




P+ 1 8 . 


SOI LG CYLINDER # 




V W W ^ 9 


s 


CVLH 




S . CVI.L+ 1 


SDI HI CVL INDER # 




000026 


s 


GRUP 




S , CVUH + I 


SDI GROUP NUMBER 




00001 6 


s 


LBNL 




P , BUF4 


CURRENT HEADER (LBN) LO - OVERLAYS P . BUF4 




00001 7 


s 


LBNH 




P , BUF5 


CURRENT HEADER (LBN) HI - OVERLAYS P . BUF5 




00002 7 


s 


TRAK 




S . GRUP+ 1 


SOI TRACK NUMBER 




000030 


s 


5ECS 




S . TRAK+ 1 


SDI START SECTOR 




00003 1 


s 


SECI 




S . SCCS+I 


SDI INDEX SECTOR 




00003 1 


s 


OPFL 




S.SECI 


OP CODE AND FLAGS FOR READ/WRITE COMPARE 
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> MSCP END PACKET OFFSETS 


* 


0OO006 


P 


FLGS 


: P + 4 


FLAGS 




OO0007 


P 


STS 


= P + S 


END 


PACKET STATUS 


OOOO 1 0 


P 


MLUN 


: P + 6 


MULTI-UNIT CODE 


000020 


P 


peso 


: P+ 1 4 , 


FIRST BAD 


BLOCK ( LO ) 


00002 1 


P 


FBB 1 


= P.FBBO+1 


FIRST BAD 


BLOCK (HI) 


00001 2 


P 


CMSO 


■- p + a . 


COMMAND STATUS (LO) 


00001 3 


P 


CMS 1 


a P.CMSOtI 


COMMAND STATUS (HI) 


00001 4 


P 


UNTO 


= P+ 1 0 . 


GET 


UNIT 


STATUS UNIT IDENTIFIER (1ST WORD] 


OO0015 


P 


UNT 1 


I P . UNTO+ 1 


GET 


UNIT 


STATUS UNIT IDENTIFIER [2ND WORD) 


OOOOl 6 


P 


UNT2 


a P . UNT 1 + 1 


GET 


UNIT 


STATUS UNIT IDENTIFIER (3RD WORD) 


OOOO 17 


P 


UNT3 


a P.UNT2+1 


GET 


UNIT 


STATUS UNIT IDENTIFIER (4TH WORD) 


000023 


P 


SHST 


a P+ 1 7 . 


GET 


UNIT 


STATUS SHADOW STATUS 


000024 


P 


TRCK 


a P+ 1 8 . 


GET 


UNIT 


STATUS TRACK SIZE 


OO0025 


P 


GRP 


a P+19, 


GET 


UNIT 


STATUS GROUP SIZE 


000026 


P 


CYL 


a P+20. 


GET 


UNIT 


STATUS CYLINDER SIZE 


000027 


P 


USVR 


a P+2 1 . 


GET 


UNIT 


STATUS UNIT S/W 8 H/W VERSION NUMBERS 


000030 


P 


RCTS 


a P+22. 


GET 


UNIT 


STATUS RCT TABLE SIZE 


000031 


P 


RBNS 


a P+23. 


GET 


UNIT 


STATUS RBNS/TRACK 


00003 1 


P 


RCTC 


a P+23. 


GET 


UNIT 


STATUS RCT COPIES 


000020 


P 


ME01 


a P+14. 


1ST 


WORD 


OF MEDIA TYPE 


00002 1 


P 


MED2 


a P.MED1+1 


2ND 


WORD 


OF MEDIA TYPE 


000024 


P 


UNSO 


a P + 1 8 . 


ONLINE 8 


SET UNIT CHAR UNIT SIZE (LO) 


OO0025 


P 


UNS 1 


a P.UNSO+1 


ONLINE 8 


SET UNIT CHAR UNIT SIZE (HI) 


OO0026 


P 


VSEO 


a P+20. 


ONLINE 8 


SET UNIT CHAR VOL SERIAL NUMBER (LD) 


OO0O27 


P 


VSE 1 


a P.VSEO+1 


ONLINE a 


SET UNIT CHAR VOL SERIAL NUMBER (HI) 


OO0025 


P 


RS 1 9 


a P+19. 


RESERVED 


NINETEENTH WORD 


OOOO 1 2 


P 


CTMO 


a P + 8 . 


SET 


CONTROLLER CHAR CONTROLLER TIMEOUT 


OOOO 1 3 


P 


CSVH 


= P + 9 , 


SET 


CONTROLLER CHAR CONTROLLER S /W 8 H/W VERSION 


000014 


P 


CNTO 


= P+ 1 0 . 


SET 


CONTROLLER CHAR CONTROLLER ID WORD 1 


000015 


P 


CNT1 


a P.CNTO+1 


SET 


CONTROLLER CHAR CONTROLLER ID WORD 2 


000016 


P 


CNT2 


. P.CNTl+1 


SET 


CONTROLLER CHAR CONTROLLER ID WORD 3 


000017 


P 


CNT3 


a P.CNT2+1 


SET 


CONTROLLER CHAR CONTROLLER ID WORD 4 



END PACKET STATUS CODES 



000037 


ST 


MSK 


a 37 


STATUS/EVENT CODE MASK 


000040 


ST 


SUB 


a 40 


SUB CODE MULTIPLIER 


OO00O7 


ST 


SHF 


a 7 . 


COMMAND OFFSET RIGHT ROTATE 


OOOOOO 


ST 


sue 


a 0 


SUCCESS 


000001 


ST 


CMO 


a 1 


INVALID COMMAND 


O0O0O2 


ST 


ASD 


a 2 


COMMAND ABORTED 


000003 


ST 


OFL 


a 3 


UNIT OFFLINE 


000004 


ST 


AVL 


a 4 


UNIT AVAILABLE 


OO0005 


ST 


MFE 


a 5 


MEDIA FORMAT ERROR 


000006 


ST 


WPR 


a 6 


UNIT WRITE PROTECTED 


000007 


ST 


CMP 


a 7 


COMPARE ERROR 


OOOO 10 


ST 


DAT 


a 1 0 


DATA ERROR 
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00001 1 
0O001 2 
000013 



ST . HST 
ST . CNT 
ST . DRV 



HOST BUFFER ACCESS 
CONTROLLER ERROR 
DRIVE ERROR 



STATUS SUB-CODE VALUES 



SUCCESS SUB-CODE VALUES 



oooooo 


SC . NML 


s 0*ST .SUB 


NORMAL SUB-CODE 


000040 


SC . SD I 


= UST.SUB 


SPIN DOWN IGNORED SUB-CODE 


oootoo 


SC . SCN 


= 2»ST.SUB 


STILL CONNECTED SUB-CODE 


00040O 


SC . AOL 


= 8 . «ST .SUB 


ALREAOV ONLINE SUB-CODE 




; « UNIT OFFLINE SUBCODE VALUES 


oooooo 


SC . UNK 


: O'ST.SUB 


UNKNOWN UNIT SUB-CODE 


000040 


SC . NVL 


: l*ST.SUB 


NO VOLUME MOUNTED OR DRIVE RUN/STOP SWITCH OUT 


000100 


SC . lOP 


: 2*ST.SUB 


UNIT INOPERATIVE 


000400 


SC . D IS 


- 8. (ST. SUB 


UNIT DISABLED BV FIELD SERVICE 


000200 


SC . DUP 


: 4«ST.SUB 


UNIT IS A DUPLICATE (SUCCESS SUBCODE ALSO) 




; • WRITE PROTECTED SUB-CODE VALUES 


020000 


SC.WPH 


n BIT13 


HAROWARE WRITE PROTECTED 


0 1 0000 


SC. WPS 


: SIT12 


SOFTWARE WRITE PROTECTED 




: « DATA ERROR SUB-CODE VALUES (SC.ECC USED FOR MEDIA FORMAT ALSO 


oooooo 


SC . FER 


! 0*ST . SUB 


FORCED ERROR 


000 1 00 


SC . HDR 


! 2»ST.SUB 


HEADER COMPARE ERROR 


000 t 40 


SC.OSY 


= 3«ST , SUB 


DATA SYNC TIMEOUT 


000340 


sc.ecc 


! 7*ST .SUB 


ECC ERROR (UNCORRECTABLE) 


000400 


SC.EC1 


: S.«ST.SU8 


ONE SYMBOL ECC ERROR 


000440 


SC . EC2 


: 9.«ST.SUB 


TWO SYMBOL ECC ERROR 


000500 


SC . EC3 


: lO.IST.SUB 


THREE SYMBOL ECC ERROR 


0O0540 


SC . EC4 


! 11. *ST . SUB 


FOUR SYMBOL ECC ERROR 


000600 


SC . ECS 


= 1 2 . *ST . SUB 


FIVE SYMBOL ECC ERROR 


0O064O 


SC . ECS 


- 1 3 , «ST , SUB 


SIX SYMBOL ECC ERROR 


000700 


SC . EC7 


= I 4 . *ST , SUB 


SEVEN SYMBOL ECC ERROR 


000740 


SC . ECS 


= 1 5 . 'ST . SUB 


EIGHT SYMBOL ECC ERROR 




; * MEDIA FORMAT ERROR SUB-CODES 


000240 


SC . N 1 2 


: S«ST.SUB 


NOT 512 BYTE FORMAT 


000300 


SC. BAD 


' 6«ST.SUB 


DISK NOT FORMATTED 




; • DRIVE ERROR SUB-CODE VALUES 


0O004O 


SC.STO 


: KST.SUB 


SOI RESPONSE TIMEOUT 


000100 


SC . INV 


: 2«ST.SUB 


INVALID SDt RESPONSE 


000140 


SC . POS 


: 3tST.SUB 


POSITIONER ERROR 


000200 


SC . RWR 


: 4>ST.SUB 


LOST READ/WRITE READV 
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000240 


SC 


. DCL 






5«ST . SUB 


LOST DRIVE CLOCK OPERATION 


0Q0300 


SC 


. RRD 






6 . »ST . SUB 


LOST DRIVE RECEIVER READV 


000340 


SC 


.ODE 






7 . «ST . SUB 


DRIVE DETECTED ERROR 


0004OO 


SC 


. LVO 






a . <ST . SUB 


RTDS PULSE ERROR/RTOS PARITY ERROR/DATA PUL 






* 


CONTROLLER ERROR 


SUB-COnE VALUES 


000040 


SC 


. OVR 






1 . «ST . SUB 


SBRDES OVERRUN ERROR 


000 1 OO 


SC 


. EDC 






2.*ST.SUB 


[BCODIIEDC ERROR 


OOO 1 40 


SC 


. CNT 






3 . <ST . SUB 


[ECa#t 1 INCONSISTENT CONTROLLER STATE 






« 


BUS 


ERROR SUB-CODE VALUES 


000040 


SC 


. QDT 






1 *ST . SUB 


ODD TRANSFER ADDRESS 


000 1 00 


SC 


. ODB 






2«ST . SUB 


ODD BYTE COUNT 


000 1 40 


SC 


. NOM 






3«ST .SUB 


UNIBUS NONEXISTANT MEMORV ERROR 


000200 


SC 


. PAR 






4*ST.SUB 


UNIBUS PARITY ERROR 


000240 


SC 


. i mr 




a 


S.*st .sub 


INVALID MAPPING REGISTER 






* 


MSCP ERROR LOG ATTENTION PACKET AND MESSAGE OFFSETS 


000002 


L . 


CRFQ 






P*0 


LO COMMAND REFERENCE NUMBER 


000003 


L. 


CRF1 






L . CRFO+ 1 


HI COMMAND REFERENCE NUMBER 


0QQ004 


L. 


UNIT 






P + 2 


UNIT NUMBER 


QOQOOS 


■ ; L . 


SEQ 






P+3 


SEQUENCE NUMBER 


OOQOOS 


L . 


FMT 






P + 4 


FORMAT 


000006 


L . 


FLGS 






P + 4 


FLAGS 


0000Q7 


L . 


EVNT 






P*5 


EVENT CODE 


00001 0 


L . 


CNTQ 






P + 6 


CONTROLLER ID WORD 1 


0000 1 1 


L . 


CNT 1 






L . ONTO* 1 


CONTROLLER ID WORD 2 


00001 2 


L . 


CNT2 






L.CNT1+1 


CONTROLLER ID WORD 3 


000013 


L . 


CNT3 






L . CNT2+ 1 


CONTROLLER ID WORD 4 


0000 1 4 


■ 'L . 


CSVR 






P+10. 


CONTROLLER SOFTWARE REVISION (LO) 


0000 1 4 


L . 


CHV* 






L . CSVR 


CONTROLLER HARDWARE REVISION (HI) 


0000 1 S 


L . 


MLUN 






P+11. 


MULTI-UNIT CODE 


0000 1 6 


L . 


BADO 






P+12. 


HOST MEMORV ADDRESS LO 


OOOO 1 7 


L . 


BAD 1 






L.BADO+I 


HOST MEMORY ADDRESS HI 


0000 1 6 


L . 


UNTO 






P+12 . 


UNIT ID WORD 1 


0000 1 7 


L . 


UNT 1 






L .UNTO-H 


UNIT ID WORD 2 


000020 


L . 


UNT2 






L . UNT 1 + 1 


UN I T I D WORD 3 


00002 1 


L . 


UNT3 






L . UNT2t 1 


UNITI0W0RD4 


000022 


, L . 


USVR 






P+ 1 6 . 


UNIT SOFTWARE REVISION (LO) 


000022 


L . 


UHVR 






L . USVR 


UNIT HARDWARE REVISION (HI) 


000023 


L . 


RTRY 






P+1 7 . 


RETRY COUNT 


000024 


■ - L . 


VSEO 






P+ 1 8 . 


VOLUME SERIAL NUMBER (LO) 


000025 


L . 


VSE 1 






L . VSEO+ 1 


VOLUME SERIAL NUMBER (HI) 


000026 


L . 


HORO 






P + 20 . 


HEADER (LOI 


000027 


L . 


HDR1 






L . HDROt 1 


HEADER (HI) 


000030 


' 1 . 


SDIO 






P + 22 . 


SDI STATUS WORD 0 


00003 1 


L . 


SOI 1 , 






L . SD 10+ 1 


SOI STATUS WORD 1 


000032 


■ 1 . 


SDI2 






L .SOI 1*1 


SDI STATUS WORD 2 


000033 


L . 


SDI3 






L .SD12+I 


SDI STATUS WORD 3 
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PAGE osa 



040000 
000400 
100000 



OOO 1 00 
000 1 O I 
OOO102 
000200 



oooooo 

0OOOO1 
O00O02 
000003 



.SDI4 
. SO IS 



LP . CON 
LP . SNR 
LP . sue 



L , SO I 3 *1 
L .S0I41'1 



LOG PACKET PLAGS 



SIT06«2S6 . 
BIT00<2S6. 
8IT07<2Se . 



SDI STATUS WORD 
SDI STATUS WORD 



OPERATION CONTINUING FLAG 
SEQUENCE NUMBER RESET FLAG 
OPERATION SUCCESSFUL FLAG 



MSCP PACKET CONTROLLER TO HOST OP COOES 



* « « 

OP . AVA 
OP . DUP 
OP . ACP 
OP . END 



FM , CNT 
FM . BAD 
FM. DSK 
FM.SDI 



VIRTUAL CIRCUIT 0 



1 00 
101 
102 
200 



AVAILABLE ATTENTION MESSAGE 

DUPLICATE UNIT NUMBER ATTENTION MESSAGE 

ACCESS PATH ATTENTION MESSAGE 

END PKT FLAG OR UNRECOGNIZED COMMAND END 



VIRTUAL CIRCUIT 1 



ERROR LOG FORMAT 1 (CONTROLLER ERROR) 

ERROR LOG FORMAT 2 (UNISUS ACCESS ERROR) 

ERROR LOG FORMAT 3 (DISK TRANSFER ERROR) 

ERROR LOG FORMAT 4 (SDI ERROR) 



MSCP PACKET MODIFIER COOES 



100000 


MO 


EXP 






BIT1S 


EXPRESS REQUEST MODIFIER 


040000 


MD 


CMP 






B I T 1 4 


COMPARE MODIFIER 


020000 


MD 


CSE 






BIT13 


CLEAR SERIOUS EXCEPTION 


020000 


MD 


NOV 






SIT 13 


[ CONTROLLER]NO SEEK OVERLAP MODIFIER 


OIOOOO 


MD 


ERR 






BIT12 


FORCE ERROR MODIFIER 


OO4000 


MD 


SCH 






B I T 1 1 


SUPPRESS CACHING (HIGH) trae021 


002000 


MD 


SCL 






BIT10 


SUPPRESS CACHING (LOW) [rae02I 


001000 


MO 


SEC 






B I T09 


SUPPRESS ERROR CORRECTION MODIFIER 


0OO4OO 


MD 


SER 






B I TOS 


SUPPRESS ERROR RECOVERY MODIFIER 


000200 


MD 


SSH 






B I TOT 


SUPPRESS SHADOWING [rae021 


000 100 


MD 


WBN 






B I Toe 


WRITE BACK ( N 0 N - VO L AT I L E ) [ras02] 


000040 


MD 


WBV 






B I T05 


WRITE BACK (VOLATILE) (ras02I 


000020 


MD 


SEO 






a I T04 


WRITE SHAD SET ONE UNIT AT A TIME [raa02] 


000020 


MD 


SHD 






a IT04 


SHADOW UNIT SUPPLIED (ERROR ON CONTROLLER 


000002 


MD 


ALL 






BI T01 


ALL CLASS DRIVERS Irae021 


00000 1 


MD 


SPD 






B I TOO 


SPIN DOWN MODIFIER 


000001 


MD 


FEU 






BITOO 


FLUSH ENTIRE UNIT (rae021 


000002 


MD 


VOL 






BIT01 


VOLATILE ONLY [ras02j 


000004 


MD 


SAV 






B IT02 


SUPPRESS AVAILABLE ATTENTION MSG MODIFIER 


000001 


MD 


NXU 






a I TOO 


NEXT UNIT MODIFIER 


000001 


MD 


RIP 






BITOO 


ALLOW SELF DESTRUCTION MODIFIER 
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MD . SWP 

MD . I MF 
MD . PRI 
MO . FKC 
MD . EXC 



> BIT02 
a BIT01 

> BITOO 
s BITOO 
= BIT05 



SET WRITE PROTECT 

IGNORE MEDIA FORMAT ERROR MODIFIER 
PRIMARY REPLACEMENT MODIFIER 

Flush Encrypt i on/Docrypt i on Key Cache [chio] 
Exclusive Access (unit) [chio] 



END PACKET FLAGS 



EF . BBR 
EF . SBU 
EF . LOG 



= B I T 1 S 
■- SITU 
s B I T 1 3 



BAD BLOCK REPORTED 
BAD BLOCK UNREPORTED 
ERROR LOG GENERATED 



REFERENCES WITHIN THE SDI INTERCONNECT CONTROL BLOCK 



STATUS OF SDI INTERCONNECT 



SDI INTERCONNECT STATUS FLAG EQUATES 



000001 


PKIP 


: BITOO 


Q : 


NO 


PKT, 1 E PACKET IN PROGRESS 




000002 


SEEK 


« BIT01 


0 s 


NO 


SEEK NEEDED, 1 e SEEK INITIATE NEEDED 


000004 


DERR 


= 8IT02 


0 ! 


NO 


ERROR, 1 E FATAL ERROR ON I/O COMMAND 


OOO01O 


VECT 


= BIT03 


0 s 


VECTOR LEVEL DONE, 1 : STATE VECTOR LEVEL ACTIVE 


000020 


BFRO 


■- BIT04 


0 ! 


OK 


, 1 E BUFFER CONTROL BLOCKS NEEDED 


000040 


SUSP 


! BITOS 


0 : 


TASK RUNNING, 1 = TRANSFER TASK 


SUSPENDED 


OOO 100 


BFSV 


! BIT06 


0 : 


OK 


, 1 E BUFFER SERVICE REQUIRED 


FROM U.PROC 


000200 


XCMP 


! BITOT 


0 ! 


OK 


, 1 E TRANSFER TASK COMPLETED 




0OO400 


OATT 


= BITOS 


0 ! 


OK, 1 = DRIVE ATTENTION PENDING 




001000 


GSEL 


: BITOS 


MODIFIES "SEEK": OiSEEK. 1=GR0UP SELECT ONLY 


002000 


DRDUP 


: BI T 10 


DRDUP , 


DRVOL, AND DRAVL ARE ENCODED 


AS FOLLOWS: 


004000 


DRVOL 


E BIT11 


OOO 




DRIVE ONLINE 




OIOOOO 


DRAVL 


: B IT 1 2 


001 




DRIVE ONLINE AND DUPLICATE 










01Q 




DRIVE OFFLINE AND NOT USABLE 










01 1 




DRIVE OFFLINE AND DUPLICATE 










100 




DRIVE AVAILABLE (SPINABLE OR 


NOT SPINABLE) 








101 




NOT USED 










1 1 0 




NOT USED 










1 1 1 




DRIVE OFFLINE AND UNKNOWN TO 


CONTROLLER 


02OOOO 


SLAT 


: B I T 1 3 


0 > 


NOP, 1 E SEND LOG OR ATTENTION 


PKT TO HOST 








IN 


ADDITION SLAT IS USED AS A FLAG 


TO AID IN 



; (E121 ] 



: E SDI. ST« 1 



DETERMINING IF A DRIVE IS ALREADY ONLINE TO THE CONTROLLER 
O > NO ERROR RECOVERY, I < LEVEL 0 RECOVERY ACTIVE 
IN ADDITION ERRIP IS USED AFTER INITIALIZATION 
TO FORCE INIT TO ALL DRIVES 

O E NO REVECTORING REQUIRED, 1 E REVECTORING REQUIRED 
IF THIS BIT : 1 AND "RVCSDI" POINTS TO THIS SDI BLOCK, 
THEN REVECTORING IS IN PROGRESS FOR THIS DRIVE. 

HEADER COMPARE SEARCH LIMIT 
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c 



000002 
000003 
000004 

ooooos 
oooooe 

OO0007 



OOOO 1 o 
OOOO 1 1 
OO0O1 2 
OOOO 1 3 
OOOO 1 4 
OO0O15 

OO0O1 e 



OO0O1 7 
OO002O 

000377 
001400 



007400 
036000 
002000 
OO4OO0 
O 1 OOOO 
020000 



SD I . CP 

S D I . SW 
SD I . TM 

SD I . UG 
SD I . UB 
SDI . DB 



SD I . 1 T 
SDI . CL 
SDI . CH 
SDI . CP 
SD I . SS 

SD I . XL 
SD I . XH 



SD I . E 1 
SD I . EO 



SD I . SL-f 1 
SDI .CP*1 
SDI .SWtl 
SDI. TM-r 1 
SDI .US+I 

SDI . ugti 



POINTER TD CURRENTLY ACTIVE UNIT CHARACTERISTICS 
STATE WORD ■ MSCP END STATUS/ERROR LOG CODE 
SDI INTERCONNECT ACKNOWL EDGE /COMMAND TIMER 
U.PROC GROUP WORD (USED BV U.CPRM) 

ADDRESS OF U. PROG'S BUFFER CONTROL BLDCK(FOR I/O) 
ADDRESS OF D.PROC'S BUFFER CONTROL BLDCK(FOR I/O) 



NOTE - THE FOLLOWING 4 WORDS ( SD I . 1 T , SD I . C L , S D I . CH , S D I . GP ) ARE USED TO SEND 
THE SOI LEVEL 2 SEEK COMMAND DIRECTLV FROM THE SDI CONTROL SLOCK 



SD I . 0S> I 
SD I . 1 T+ 1 
SDI . CL* I 

SDI . CH+ 1 
SDI . GP* 1 
SDI . SS+ 1 

SDI . X L * 1 



TEMP WORD (USED FOR ERROR LOG/ATTN CODE, SEEK COMMAND) 

CURRENT CYLINDER ADDRESS LO (FORMS SEEK COMMAND) 

CURRENT CYLINDER ADDRESS HI (FORMS SEEK COMMAND) 

CURRENT GROUP NUMBER (FORMS SEEK COMMAND) 

# OF SECTORS TO TRANSFER BEFORE SEEK REQUIRED 

LO NUMBER OF BYTES REMAINING TO BE TRANSFERRED 

HI NUMBER OF BYTES REMAINING TO BE TRANSFERRED 



SDI CONTROL BLOCK ERROR STATE CONTROL WORDS «>> 



: E SOI . XH+1 
: : SDI . E1 + 1 

ERRVEC : > LDSYT 
LV2CNT 1400 



RETCNT 
lORTY 



040000 






ERRINI 




1 ooooo 






ERRINP 




00002 1 


SDI 


SV 


: 3 SDI 


E0 + 


000022 


SD I 


PQ 


: : SDI 


SV + 


000023 


SDI 


RO 


: : SDI 


PQ + 


000024 


SD I 


OE 


: 3 SOI 


ROf 


000025 


SD I 


DM 


: 3 SDI 


OE-* 


OO0O26 


SDI 


ES 


: > SDI 


OM* 


OOOOO 1 






RVWRIT 




OO0OO2 






OFFTRK 




OO0OO4 






FSEEK 


: a 



000020 
000040 



RVACTV 
URETRY 



: X 7400 

: ■ 36000 

lOCNT 

lOSEK 

lOCLK 

lORWR 

B I T I 4 

BIT15 



BITOO 
BIT01 
BITa2 
BIT03 
: BIT04 
: BITOS 
= BIT0S-BIT07 



LEVEL 1 ERROR STATE CONTROL WORD 

USED FOR READ RETRIES (EDC AND ECC ERRORS) 

LEVEL O ERROR STATE CONTROL WORD 

USED FOR SDI LEVEL 2,1 ERRORS 

AND FOR READ ,WRI TE , COMPARE DRIVE ERROR RETRIES 
ERROR STATE VECTOR (SDI.EO AND SDI. El) 
0 3 LEVEL INACTIVE, NEO 0 3 LEVEL ACTIVE 
SDI LEVEL TWO RETRY COUNT (2 BITS LONG) 
INCREMENT RETRY COUNT WITH ADDC 0377, REG 
USED WITH SDI . EO 

I/O RETRY COUNT (USED WITH SDI.EO) 
I/O RETRY INDICATOR FLAGS 
BIT10 ; REAO/WftlTE RETRY INDICATOR (t3LAST RETRY) 

BIT11 : SEEK ERROR I RE C AL , RESEEK IN RECOVERY) 

BIT12 ; DRIVE CLOCK TIMEOUT ERROR (INIT, RESEEK IN RECOVERY) 

BIT13 ; R/W RDY OR SERDES LATE ERROR (RETRY I/O IN RECOVERY) 

O 3 NO INIT DONE, 1 < INIT DONE ON RECOVERY 
USED WITH SDI. EO 

O 3 NO RECOVERY, I 3 RECOVERY IN PROGRESS 
USED WITH SDI.EO AND SDI. El 
SDI LEVEL 2 FUNCTION STATE VECTOR 

POINTER TO HEAD OF CONTROL BLOCK MSCP PACKET QUEUE 
ROTATIONAL OPTIMIZATION COUNT 
SDI OVERLAP ENABLE FLAG; 

0 3 DISABLE, 1 3 ALLOW, -I 3 D.PROC SAW LAST BUFFER 
STORAGE FOR CURRENT MSCP PKT PTR WHILE OVERLAPPING 
SO! EXTENDED STATUS 

; REVECTOR WRITE FLAG FOR U.BFLC 

SEEK REQUIRED DUE TO ERROR RECOVERY LEVEL USED 
FORCE SEEK FLAG 
NOT USED 

REVECTORINS ACTIVE 
U.PROC RETRY IN PROCESS 
UNUSED 
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FAIRCT 
ELEV 



BIT0S-BIT14 

77400 

B IT 1 S 



PAGE OSt 



SEEK FAIRNESS COUNTER 
SEEK FAIRNESS COUNT MASK 
SEEK ELEVATOR FLAG 



000027 


SD I 


. BL 






SOI 


. EStI 


000030 


SD I 


. BH 




-a 


SOI 


.BL-M 


00003 1 


SDI 


: RL 




3 


SDI 


.BH-M 


OOOQ32 


SDI 


. RH 






SOI 


. RL+1 




; « 


« « 


START 


OF DRIV 


000033 


SDI 


. TO 






SOI 


. RH+ 1 


0O0033 


SDI 


. XR 






SDI 


. TO 


000034 


SDI 


, LT 






SDI 


. T0+ 1 


000034 


SDI 


. RC 






SDI 


. LT 


1 OOOOO 






UNC . SS 


: 3 BI 


000035 


SDI 


. ER 






SDI 


. LTtI 


000035 


SD I 


. EC 






SDI 


. ER 


O00036 


SD I 


. RS 






SDI 


. ER+1 


lOOOOO 






FDI&G 


: 3 8 1 


000037 


SDI 


. It 






SDI 


. RS+ 1 


000040 


SOI 


. 12 






SDI 


.11*1 


00004 1 


SD I 


. I 3 






SDI 


.12+1 


OO0O42 


SD I 


. TI 






SDI 


.13+1 


O00043 


SO I 


. UE 






SDI 


. T I + 1 


0000 10 


SD I 


. DL 






<SD 


I , T I + 1 - 






» V 


START 


OF SOI 


000043 


SO I 


. UN 






SDI 


.UE 



LO BAD BLOCK DETECTED (CLEAR IN U.ALOC) 

HI BAD BLOCK DETECTED (CLEAR IN U.ALOC) 

LO LBN OF PRIMARY RBN 

HI LBN OF PRIMARY RBN 

START OF DRIVE GENERAL CHARACTERISTICS (SDrV3.7, I5-JUNE-81) 



HI 



BYTE 
BYTE 
BYTE 
BYTE 



SHORT T.O. (LO)/SDI VERS (HI) 
TRANSFER RATE 

LONG T.O. (LO)/RETRY # (HI) 
RCT COPIES ( LO ) /RESERVED (HI) 
; O 3 512 BYTE ONLY, 1 = 512 OR 576 BYTE SECT 
LO BYTE 3 ERROR RECOVERY LEVELS 
HI BYTE 3 ECC ERROR THRESHOLD 

HARDWARE REVISION # ( H I ) /S OFTWARE REVISION *(La) 

; 13 LIMITED DIAG, O 3 FULL DIAG SUPPORT 
UNI0UEDRIVEID#1 
UNIQUE DRIVE ID #2 
UNIQUE DRIVE ID #3 

DRIVE TYPE IDENTIFIER (LOj/ORIVE REVS/SEC (HI) 
END OF CONTROLLER CRITICAL DRIVE COMMON CHARACTERISTICS 
T0>; LENGTH OF DRIVE COMMON CHARACTERISTICS 



SDI STATUS WORD 0 (UNIT NUMBER INFORMATION) 



; (E121 1 



DRIVE STATUS UNIT WORD BIT DEFINITIONS 



010000 
020000 
O40OOO 

1 OOOOO 
1 70000 

000044 



DRV . U1 
DRV . U2 
DRV . U3 
DRV . U4 
DRV.su 



: 3 BIT 12 

:3 BITI^ 

: 3 B I T 1 4 

: 3 B ITT5 



NO SU8UNIT . 
NO SUBUNIT, 
NO SUBUNIT . 
NO SUSUNIT, 



:3 <DRV.U1+DRV.U2+DRV.U3+0RV.U4>; 



1 I SUBUNIT PRESENT 
< 3 SUBUNIT PRESENT 
1 I SUBUNIT PRESENT 
1 3 SUBUNIT PRESENT 
SUBUNIT MASK 



SD I . UN+ 1 



SDI STATUS WORD 1 



DRIVE STATUS 1ST WORD BIT DEFINITIONS 



OOOOO 1 
000002 

OOOO 1 o 
000020 
000040 

000 too 



DRV . RU 
DRV . PS 

ORV . EL 
DRV . SR 
DRV . OR 
DRV . RR 



BITOO 
:3 BITOt 
BIT02 
BITOS 
BIT04 
BITOS 
BIT06 



1 



3 RUN/STOP SWI T IN 
PORT SWITCH IN 



O 3 RUN/STOP SWIT OUT, 

O 3 PORT SWITCH OUT, I 

NOT USED 

O 3 NO ACTION, 1 3 PLEASE SEND A LOG PACKET 

O 3 SPINDLE NOT AT SPEED, 13 SPINDLE AT, SPEED 

O 3 NO DIAG REO'D, t 3 DIAGNOSTIC LOAD REQ'O 

O 3 NO READJ REO'D, 1 3 READJUSTMENT REQ'O 
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000200 


DRV 


OA 




B I TOT 


O • 


ONL I NE/AVAI LABLE 


, 1 : ONLINE TO OTHER 


PORT 


O0040O 


DRV 


S7 




BITOB 


0 ! 


512 BVTE SECTOR, 


1 > 576 


BYTE SECTOR 




00 1 000 


DRV 


DB 




B I T09 


0 = 


NO DIAG CYL ACCESS, 1 s 


YES DIAG CYL 


ACCESS 


002000 


DRV 


FO 




BIT10 


0 = 


NO FORMATTING, 1 


I FORMATTING ENABLED 




004000 


DRV 


OD 




B I T 1 1 


0 ! 


DRIVE ENABLED, 1 


< DRIVE 


DISABLED FOR 


D I AGN OST ICS 


0 1 0000 


DRV 


W1 




B I T 1 2 


0 ! 


W.P. SWITCH OUT, 


I 3 W . P 


. SWITCH IN 




020000 


DRV 


W2 




B I T 1 3 


0 : 


W.P. SWITCH OUT, 


1 > W. P 


. SWITCH IN 




040000 


DRV 


W3 




B I T 1 4 


0 I 


W.P. SWITCH , OUT , 


1 ■ W, P 


. SWITCH IN 




1 00000 


DRV 


W4 




B I T 1 9 


0 s 


W.P. SWITCH OUT, 


1 s W.P 


. SWITCH IN 




000045 


SDI 


S2 




SD I . S 1 -» 1 


SDI 


STATUS WORD 2 










; * 
; « 


LOWER 


BVTE OF SOI . 32 


IS STATUS ERROR BVTE 






* 




; « 






BITOO 


NOT 


USED 
















BIT01 


HOT 


USED 
















B I T02 


NOT 


USED 








000010 


ORV 


WE 




B I T03 


0 z 


OK, 1 : WRITE LOCK ERROR 






000020 


DRV 


OF 




B I T04 


0 : 


INIT DIAG OK, 1 


< INIT DIAG FAILURE 




000040 


DRV 


PE 




B I TOS 


0 • 


OK, 1 -- PROTOCOL 


ERROR 






000100 


ORV 


RE 




B I T06 


0 ! 


OK, 1 = RETRYABLB ERROR- 


REISSUE COMMAND 


000200 


ORV 


DC 




B I T07 


0 = 


GK, 1 : DRIVE ERROR 






000 1 70 


OCMASK 


s 


<DRV.WE + DRV.OF'fDRV 


. PE+ORV . RE> 


















□RIVE CLEAR COMMAND 


ERROR CLEAR MASK 




000400 


ORV 


C4 




BIT03 


CONTROLLER STATUS - 


I GNOREO 


BY DRIVE 




00 1 000 


DRV 


C3 




BIT09 


CONTROLLER STATUS - 


I GNOREO 


BY DRIVE 




002000 


DRV 


C2 




B I T 1 0 


CONTROLLER STATUS - 


I GNOREO 


BY DRIVE 




004000 


DRV 


C 1 




B I T 1 1 


CONTROLLER STATUS - 


IGNORED 


BY DRIVE 




O1O00O 


DRV 


S 1 




B I T 1 2 


CONTROLLER STATUS - 


I GNOREO 


BY DRIVE 




020000 


DRV 


32 




B I T 1 3 


CONTROLLER STATUS - 


IGNORED 


BY DRIVE 




040000 


DRV 


S3 




B I T 1 4 


CONTROLLER STATUS - 


IGNORED 


BY DRIVE 




1 00000 


DRV 


S4 




B I T t S 


CONTROLLER STATUS - 


IGNORED 


BY DRIVE 




1 70000 


DRV 


SN 




DRV . S 1 +DRV . S2«DRV . 


S3'fORV.S4 ; MASK 


FOR TESTING S BITS 





<*> SDI CONTROL BLOCK PRIVATE ATTENTION PACKET •«* 

<«< NOTE - BIT 0 OF THE PACKET CONTROL WORD ADDRESS DIFFERENTIATES BETWEEN 

<>• ATTENTION PACKETS AND NORMAL MSCP PACKETS, I.E. BIT O : 1 MEANS IT IS 

*«< AN INTERNAL ATTENTION PACKET AND BIT O ■ 0 MEANS IT IS A MSCP PACKET. 



000046 


SOI .AT 


1 SOI 


S2+ 1 




ATTENTION PACKET CONTROL WORD 


000047 


SO I . 2T 


= SDI 


AT+ 1 




SND TEMP WORD - ATTENTION VIRTUAL CIRCUIT NOT NEEDED 


000050 


SO I . S4 


: SDI 


ATtP 


CRFO 


UNUSED IN ATTN PKT - SDI EXTENDED STATUS 


00005 1 


SO I . S5 


: SDI 


AT + P 


CRF 1 


UNUSED IN ATTN PKT - SDI EXTENDED STATUS 


000052 


SDI . SB 


: SDI 


ATtP 


UNIT 


UNUSED IN ATTN PKT - SDI EXTENDED STATUS 


000053 


SDI . S7 


= SDI 


AT + P 


RS03 


UNUSED IN ATTN PKT - SDI EXTENDED STATUS 


000054 


SDI .OP 


• SOI 


AT + P 


OPCD 


USED FOR ATTENTION/GET STATUS INTERNAL OP CODE 


000055 


SDI .PL 


: SDI 


AT + P 


MOD 


WRITE PRELOAD COUNTER [NOTE MSS MUST BE ZERO) 




; SDIB . L 


: SDI 


AT + 8 




LENGTH OF SDI CONTROL BLOCK 



; *>> START OF SUBUNIT CHARACTERISTICS BUFFER **" 

;SDI.CW O ; SUBUNIT BUFFER CONTROL WORD 

000056 SDI.CW SDI.PL+t ; IV051SUBUNIT BUFFER CONTROL WORD 

; BITS 15-12 ; SUBUNIT CODE (0001,0010,0100,1000) 
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DRV . AV : ! BI T 1 1 

DRV AT :■ B I T 10 

; BITS 9-0 

DRV . UM :3 DRV . SU I DRV . AT ! ORV . AV : UNIT NUMBER MASK (USE WITH 



O > SUBUNIT ONLINE, 1 : SUBUNIT AVAILABLE 
O : ATTENTION SENT, 1 : NEED TO SEND ATTENTION 
UNIT NUMBER (O - 10231 FOR THIS SUBUNIT 



IF SDI.CW IS ZERO THEN IT IS AVAILABLE, OTHERWISE IT IS IN USE. 



000057 
000060 



1 00000 
020000 
O10OO0 
00O20O 
0OO004 
000002 
000001 
000003 

000061 
000062 
000063 
O00O64 
00008S 
000066 
000067 



SDI .SO 
SDI . UF 



SDI. CW+ 1 
SDI. 50+ 1 



PARENT SDI CONTROL BLOCK POINTER 
UNIT FLAGS FOR MSCP PACKET 



UNIT FLAG BIT DEFINITIONS 



UF . RPL 
UF .WPH 
UF .WPS 
UF . RMV 
UF . 576 
UF . CMW 
UF . CMR 
UF . MSK 



BIT15 
BIT13 
BIT12 
BITOT 
BIT02 
BIT01 
B ITOO 
<UF . CMW+UF . CMR> 



NO HOST BBR ON THIS UNIT 
WRITE PROTECTED HARDWARE 
WRITE PROTECTED SOFTWARE 
REMOVABLE MEDIA 

VOLUME MOUNTED HAS S7S BYTE SECTORS 
COMPARE ON ALL WRITE OPERATIONS 
COMPARE ON ALL READ OPERATIONS 



: IE121 1 



SO I . V 1 

so I . V2 
SDI .HI 

SDI . H2 
SDI . GC 

so I . TG 



: SDI . UF+ 1 

! SD I . V 1+ 1 

! SOI . V2+1 

= SD I . H 1 + 1 

= SOI . H2+ 1 

= SDI . GC+ 1 

! SDI . TG+ 1 



VOLUME SERIAL NUMBER WORD 1 
VOLUME SERIAL NUMBER WORD 2 
LO ORDER LBN SPACE IN CYLINDERS 

HI ORDER LBN SPACE IN CYLS (LO)/HI CYL # (HI) 
CROUPS PER CYL (LO)//HI START LBN ILOl/HI START XBN (HI) 
TRACKS PER GROUP (LOI//HI START RBN (LO)/HI START DSN (HI) 
» REPLACEMENTS PER TRACK, RM FLAG ( L 0 1 / RESERVED (HI) 



SUBUNIT CAPABILITIES BIT DEFINITIONS 



000200 




UNC . RM 


: s B I T07 


; O a NO REMOVABLE MEDIA, 1 s REMOVABLE MEDIA 


000070 


SD I 


DP 


s SDI 


RT+ 1 


DATA PREAMBLE SIZE (L0)/HEAOER PREAMBLE SIZE (HI) 


00007 1 


SO! 


Ml 


> SDI 


0P+ 1 


MEDIA TYPE LO ORDER 


000072 


SOI 


M2 


> SDI 


Ml ♦ 1 


MEDIA TYPE HI ORDER 


000073 


SD I 


FC 


I SDI 


M2+ 1 


PCT COPY SIZE IN XBNS 


000074 


SDI 


12 


I SD I 


FC+ 1 


H 512 BYTE LBNS PER TRACK (LOI 


000074 


SD I 


GO 


< SD I 


12 


GROUP OFFSET (HI ) 


00007S 


SOI 


L 1 


: SD I 


C0+ 1 


LBN'S IN HOST AREA (LO) 


00007S 


SD I 


L2 


s SD I 


L 1 + 1 


LBN'S IN HOST AREA (HI) 


000077 


SD I 


RV 


: SDI 


L2+ 1 


RCT S I ZE IN LBN 'S 


000 100 


SD I 


PH 


: SDI 


RV+1 


[VOS] TEMP FOR PRIMARY HOR DURING REVECT 


00010 1 


SD I 


Lt 


> SOI 


PH+ t 


LENGTH OF UNIT CHARACTERISTICS 



HOST MAPPING INFORMATION 



OO01O1 
0001 02 
0001 03 



MAP . CH 
MAP . NX 
MAP . MO 



SDI . PH+ 1 
MAP . CH+ 1 
MAP . NX+ 1 



;PTR TO START OF PTE CACHE 
;PTR TO CURRENT PTE ENTRY 

;ADDRESS OF NEXT UNREAD PTE IN HOST MEM LOW 
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MAP . 


Ml 


3 MAP 


M0+ 1 


MAP . 


RO 


s MAP 


M1 + 1 


MAP . 


UR 


s MAP 


R0+ 1 


MAP . 


OF 


! MAP 


UR+ 1 


MAP . 


S 1 


= MAP 


0F+ 1 


MAP . 


vo 


= MAP 


S 1 + 1 


MAP . 


V 1 


! MAP 


V0+ 1 


MAP . 


12 


= MAP 


V 1 + 1 


MAP . 


V3 


! MAP 


V2+ 1 


MAP . 


ST 


: MAP 


V3-H 


MAP . 


ND 


! MAP 


ST+ 1 


SOIB 


. L 


: MAP 


ND*: 



ADDRESS OF NEXT UNREAD PTR IN HOST MEM HIGH 
NUMBER OF CACHED BUT UNUSED PTE'S 

NUMBER OF REMAINING UNREAD PTE'S FOR THIS REO 
OFFSET INTO PAGE 
SEGMENT I SIZE 

LOW ORDER MAPPING REGISTER NUMBER 
HIGH ORDER MAPPING REGISTER NUMBER 
LOW ORDER MAPPING BASE ADDRESS 
HIGH ORDER MAPPING BASE ADDRESS 

STATUS -- 1 : MAP INIT DONE, O : NOT DONE [Kjkl 
END OF MAPPING INFORMATION 

[V051 LENGTH OP SOI CONTROL BLOCK PLUS EXTRA 



DATA BUFFER CONTROL BLOCK DEFINITIONS 



1 00000 
04O0O0 



BUF . NL : : 0 



BLAST 
BFULL 



: POINTER TO NEXT DATA BUFFER CONTROL BLOCK 
DATA BUFFER USE FLAGS (UPPER 3 BITS OP BUP.NL) 



BIT1S 
S1T14 



CONTINUE, 1 : LAST SUP/SEEK REO 
BUFFER EMPTV, 1 : BUFFER FULL 



BUF . NL-I- 1 



BUFFER CONTROL BLOCK STATUS WORD 



BUFFER CONTROL BLOCK STATUS BIT DEFINITIONS 



1 00000 


BRTRY 




» BITtS 


040000 


BLSTB 




> B IT 1 4 


020000 


BECER 






BITt3 


0 1 oooo 


BECC 






B IT 1 2 


004000 


SGOOD 






BITl 1 


002000 


BDSNF 






B I T 1 0 


00 1 000 


BLRWR 






BIT09 


OOO40O 


BERDN 




t BIT08 










BITS 7 


000040 


BRCTS 






B I TOS 


OO002O 


BRARS 






B I T04 


O0O01O 


BMAPDN 






BIT03 


0OO0O4 


BNXCOP 






B IT02 


0OO002 


BCGRP 






BIT01 


00000 1 


BGRUP 






BITOO 


000002 


BUF, BP := aUF 


ST+ 1 ; 



NORMAL, I : U.PROC READ RETRY 

NOT LAST, 1 = RETRY REALLY IS LAST BUFFER 

NORMAL, 1 = FATAL ECC ERROR, BUT GIVE BEST GUESS DATA 
ECC ERROR 

AT LEAST 1 HEADER OK 
1 = DATA SYNC NOT FOUND fEERREC] 
1 I LOST RD/WR ROY [EERRECl 

1 s ERR REC CMD ISSSUEO [EERRECl 



NO ECC ERROR, 
NO HEADERS OK, 
NO DATA SYNC ERR, 1 = 
NO RD/WR ROY ERR, 1 > 
NO ERR RCC CMD ISSUED. 
USED 

RCT HAS NOT BEEN SEARCHED, I : HAS BEEN SEARCHED [EERRECl 
RCT HAS NOT ALREADY BEEN SEARCHED, 1 : HAS ALREADY BEEN SEARCH 
MAPPING NOT DONE, 1 : MAPPING DONE 
FATAL ERROR, I : READ NEXT RCT COPY 
SELECT GROUP NOT DONE, 1 : SELECT GROUP DONE 
NO ACTION, I 3 SELECT GROUP 



000003 
000004 
0OOOO5 
000006 
000007 

KOBDP 



BUF . HH 
BUF . TA 
BUF . SO 
BUF . UA 



BUF , BP+ 

BUF . HL + 
BUF . HH+ 
BUF . TA+ 
BUF .SO* 



DATA BUFFER 
15T WORD OF 



POINTER 

EXPECTED HEADER 
2ND WORD OF EXPECTED HEADER 

TRACK ADDRESS AND I/O COMMAND THIS SECTOR 

POINTER TO PARENT 5DI CONTROL BLOCK 

HOST ADDRESS BITS 15-0 IFOR THIS SECTOR) 
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000010 


BUF . 


us 


: SUP 


. UA*1 


[BOA] BI AOOR SITS 16/30 -> BITS <0,13> 


00001 1 


BUF . 


GP 


: BUF 


.US+1 


[BDA] GROUP FOR THIS SECTOR -> BITS <0,7> 












[BDA] 2ND SEGMENT WORD COUNT ■> BITS <8,I5> 


oooo 1 2 


BUF . 


BC 


a BUF 


. GP+ 1 


[BDA] BYTE COUNT FOR U.PROC (TO/FROM HOST] 


oooo 1 3 


BUF . 


U 1 


: BUF 


. BC+ 1 


2ND SEGMENT HOST ADDRESS LOW 


0O001 4 


BUF . 


U2 


I BUF 


. urt 1 


[BDA12ND SEGMENT HOST ADDRESS HIGH ■> BITS <0,13> 




i BUF 


. U3 


: BUF 


. U2« 1 


[BDAI BYTE COUNT FOR SECOND SEGME N T - > B I TS <0,8> 


00001 5 


BUF . 


LL 


: BUF 


. U2 + I 


[BDAIBUFFER CONTROL BLOCK LENGTH 




; * - 
; « 


DATA BUFFER DEFINITIONS 


OOOOOO 


; * - 
BUF . 


56 


I O 




START OF 256 WORD DATA BUFFER 


000400 


BUF . 


ED 


s BUF 


. SB+SECSZ 


DATA ERROR CORRECTION CODE (EDO 


00040 1 


BUF . 


EC 


a BUF 


. ED+ 1 


START OF 12 WORDS HOLDING 17 PACKED ECC SYMBOLS 


0004 IS 


BUF . 


DL 


: BUF 


. EC+ 1 2 . 


DATA BUFFER LENGTH 




; * * 


*»****««« 


END BUFFER 


MAP DEFINITIONS ««**«««««*«** 



SUBUNIT CHARACTERISTICS, 
BUFFER CONTROL BLOCK, 
SOI INTERCONNECT CONTROL BLOCK, 
BUFFER ALLOCATION 



c 



00O2OO 
00O05 1 



000010 
000004 
00 1352 

OOOOOO 
00 1 355 
00 1 355 

OOOOOO 
00 1 355 
00 1 475 
OO 1 6 1 5 
00 1735 
0O205S 
0O52SS 
00S2S5 
0OS87 2 
0333 I 7 
0333 1 7 
033737 

OOOOOO 
O340O0 



NBCB 
NBUFR 



NSCB 
NSOt 
DM. BEG 

ASSUME 
UN . BUF 
SO I BEG 

ASSUME 
SD I . t 
SD I . 2 
SO I . 3 
SD I . 4 
BUFBEG 
BUFENO 
BUFR1 . 
BUFR2 . 
DATENO 
STCACH 
ENCACH 

ASSUME 
ALGADR 



32 . «4 

4 1 . 



> . 
4 . 

1 3S2 



(BOAINUMBER OF BUFFER CONTROL BLOCKS 

[ch04 ] Numbsp of data buffers that are dynamically 
allocated. Buffer NBUFR*! (ie, Duffer 421 
IS reserved for use by the comparison routine. 

NUMBER OP SUBUNIT CHARACTERISTICS BUFFERS 

NUMBER OF 5DI INTERCONNECTS 

DM MACHINE MUST START AT 1352 Mil Ml 



PKTEND , L E , DM . BE G : MAKE SURE PACKETS DON'T INTRUDE ON DM SPACE 
:s DM.BEG+3 ; START OF SUBUNIT CHARACTERISTICS BUFFERS 

s <UN . BUpa 1 7777S >+ 1 ; [V05ISTART OF SOI CONTROL BLOCKS (ODD) 

<SD IBEGSB I TOO> , EO , 1 ; MAKE SURE START IS ODD 



SD I BEG 

SD I . 1 tSDIB . L 
SOI. 24-SDI 8 . L 
SD I . 34-50 18. L 
SD I . 4*50 18. L 



START OF SDI INTERCONNECT #1 CONTROL BLOCK 
START OF SDI INTERCONNECT #2 CONTROL BLOCK 
START OF SDI INTERCONNECT #3 CONTROL BLOCK 
START OF SDI INTERCONNECT #4 CONTROL BLOCK 
START OF BUFFER CONTROL BLOCKS 
BUFBEG*<NBCB«BUF . LL> ^ END OF BUFFER CONTROL BLOCKS 
BUFENO : START OF 1ST DATA SUFFER 

BUFR 1 . -fBUP . OL ^ START OF 2ND DATA BUFFER 

BUFR 1 . *< <NSUPR'I' 1 >«BUF . DL > ; [cn041END OF DATA BUFFERS (INCLUDING COMPARE BUFFER) 
DATENO ; START OP PTE CACHE AREAS 

STCACH*<NS0I«MEMSZt2> ; ALLOCATE CACHE FOR EACH SDI 

ENCACH , LT , ALGAOR ; MAKE SURE NO OVERWRITTING ECC DATA 
:i 34000 ; ANTI-LOG ADDRESS 



KDBDP 
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; * 

; * 
; « 


CONTROLLER INTERNAL ERROR CODES 




OOOOO 1 


ER . 


PRO 




1 


UNIBUS PACKET READ ERROR 


0OO002 


ER 


PWR 




2 


UNIBUS PACKET WRITE ERROR 


0OO003 


ER . 


RP2 




3 


CONTROLLER 


BI READ PARITY ERROR 2 


OOO003 


ER . 


WP2 




3 


CONTROLLER 


BI WRITE PARITY ERROR 2 


OOO0O3 


ER . 


BP1 




3 


CONTROLLER 


BCI PARITY ERROR 1 


010000 


ER . 


SRP 




1OO0O 


CONTROLLER 


SI PARITY ERRORS/SHIFTED 


O000O4 


ER . 


RAP 




4 


CONTROLLER 


RAM PARITY ERROR 


020000 


ER . 


SAP 




20000 


CONTROLLER 


RAM PARITY ERROR/SHIFTED 


OOO005 


ER . 


ROP 




5 


CONTROLLER 


ROM PARITY ERROR 


030000 


ER . 


SOP 




30000 


CONTROLLER 


ROM PARITY ERROR/SHIFTED 


OOO006 


ER . 


RRD 




6 


UNIBUS RING 


READ ERROR 


000007 


ER . 


RWR 




7 


UNIBUS RING 


WRITE ERROR 


000010 


ER . 


INT 


X 


8 . 


UNIBUS INTERRUPT MASTER FAILURE 


0000 1 1 


ER . 


HTO 




9 . 


HOST ACCESS 


TIMEOUT ERROR 


00001 2 


ER . 


NIM 




10 . 


HOST EXECEEDED COMMAND LIMIT 


00001 3 


ER . 


MST 




1 1 . 


UNIBUS BUS 


MASTER FAILURE 


0OO01 4 


ER . 


□ MX 




12. 


DM XFC FATAL ERROR 


00001S 


ER . 


TMO 




1 3 . 


CONTROL LER 


HARDWARE ERROR 


OOOO 1 8 


ER . 


VCI 




1 4 . 


INVALID VIRTUAL CIRCUIT IDENTIFIER 


OOOO 1 7 


ER . 


IWR 




I 5 . 


INTERRUPT WRITE ERROR ON UNIBUS 


000026 


ER . 


MRR 




22 . 


MAPPING REGISTER READ ERROR 



;ER.SUN :: 23. 



OOO 1 44 
000146 
000147 
0001S0 
0001S0 
000000 



ER . MER 
ER.STP 
ER . BCA 
ER.RTO 
BERMAX 

. PAGE 



= 100 . 
: 102 . 
= 103 . 
= 104 . 
= ER.RTO 
ASSUME BERMAX, EQ, ER.RTO 



EITHER TIMEOUT OR PARITY WHILE READING 
PTES FROM HOST, See Sec 8.0 UOSSP. 
TOO MANY SUB-UNITS ON CONTROLLER kjn 
ER.SUN is not referenced 
elsewhere in code. 23. reserved for 
attempt to map when mapping not supported 
sec 8.0 uqssp 

BI MASTER ERROR (muSt be controller specific) 

BI STOP OCCURED 

BCAI PARITY TO RAM ERROR 

[mjtOBI BI RETRY TIME OUT 



(C 
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SVSTEM MACROS 



-MACRO ASSUME V1,TST,V2 
.if tSt,<<V1>-<V2>> 



ASSUME TWO VALUES MEET CONDITION 



7ASSUME - VALUES Vt AND V2 ARE NOT TST 



. endc 

. ENOM 
. PAGE 
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SOI LEVEL O AND 1 EQUATES 



1 S2000 
1 640OO 
1 3 1 000 
046400 
02540O 
046400 
01 3400 
070400 
1 22400 
1 07000 
175377 
1 3 1000 



CONTCD 

ECHOCD 

ENOCO 

NENOCO 

PORICO 

PORSCD 

REAOCO 

STRTCO 

WR 1 TCD 

SGRPCD 

WRRDX 1 

WRRDXR 



AH00400 
^HOESOO 
'>H0S200 
<<-EN0CD/256 
AH02B00 
AH04DOO 
AH01700 
AH07 1 00 
AHOA500 
OHOSEOO 



CONTINUE FRAME CODE 
ECHO FRAME CODE 
END FRAME CODE 

1>'256.i NOT END FRAME CODE (SET FOR XDR IN END . P ) 
FORMAT ON INDEX CODE 
FORMAT ON SECTOR CODE 
SELECT HEAD AND READ CODE 
START FRAME CODE 
SELECT HEAD AND WRITE CODE 
SELECT GROUP CODE 
< - <REiDCD«WR I TCO> - 1 > 

< <READCD ! WR I TCD>ftWRRDX 1 > ; READ/WRITE XOR VALUE 



SDI LEVEL 2 EQUATES 



o 



000 176 


COMPLT 


= *H07E 


COMPLETED OP CODE 


000201 


CHGMOD 


s AH08 1 


CHANGE MODE OP CODE 


000202 


CHGFLG 


s ''H0S2 


CHANGE CONTROLLER FLAGS OP CODE 


OOOOO 1 


DCN .ST 


> 8 I TOO 


DISCONNECT SPIN DOWN FLAG 


000200 


DCN . TT 


> BITOT 


DISCONNECT TERMINATE TOPOLOGY FLAG 


OO0204 


DISCON 


! *H084 


DISCONNECT OP CODE 


OO00O5 


DRVCLR 


9 AH005 


DRIVE CLEAR OP CODE 


000006 


ERECOV 


! *H006 


ERROR RECOVERY OP CODE 


000207 


GTCCHR 


! »H0a7 


GET COMMON CHARACTERISTICS DP CODE 


000170 


GTCRSP 


= *H078 


GET COMMON CHARACTERISTICS RESPONSE CODE 


OOOO 1 1 


G E T S T A 


= AH009 


GET STATUS OP CODE 


0002 1 0 


GTUCHR 


: AH088 


GET SUBUNIT CHARACTERISTICS OP CODE 


000167 


GTURSP 


! "H077 


GET SUBUNIT CHARACTERISTICS RESPONSE COOE 


00001 2 


INSEEK 


! AHOOA 


INITIATE SEEK OP COOE 


0002 13 


ONLINE 


s AHOaS 


ONLINE OP CODE 


000014 


RUNN 


s AHOOC 


RUN OP CODE 


0002 1 6 


RECALB 


= AH08E 


RECALIBRATE OP CODE 


000003 


SD I RTY 


I 3 


SDI LEVEL TWO ERROR RETRY COUNT +1 


0O020O 


SDTIMO 


= 200 


SERDES TIMEOUT 


OOOOOS 


■ , SEEKL 


: G 


LENGTH OF SDI LEVEL 2 SEEK COMMAND 


00O3G6 


STARSP 


= AHOFS 


GET STATUS RESPONSE 


000220 


TOPOL 


s AH090 


TOPOLOGY OP CODE 


000157 


TOPRSP 


= AH06F 


TOPOLOGY RESPONSE 


OOOO 1 7 


SDITMO 


= 15. 


CONTROLLER TIMEOUT VALUE (IS SECONDS) 


000175 


UNSUCC 


= AH07D 


UNSUCCESSFUL OP CODE 




; • SDI ERROR AND OTHER EQUATES 


000010 


CSERR 


! BIT03 


CHECKSUM ERROR ON LEVEL 1 READ 


OOOOO 1 


OCERR 


: BITOO 


DRIVE CLOCK TIMEOUT ON LEVEL 1 READ/WRITE 



KDBDP 
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O0OO04 
O00O20 
O00002 
000040 



PRERR 
LNERR 
SFERR 
UNERR 



: ■ B I T02 
: = B I T04 
: = B I TO 1 
BITOS 
. PACE 



PRAMINC ERROR ON LEVEL I READ 
RESPONSE LENGTH ERROR 
FIRST WORD NOT START FRAME ERROR 
UNSUCCESSFUL RESPONSE ERROR 



o 
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Q 
< 

O 

II 

cc 
o 

u. 

CO 

u 

CO 



SBTTL KOB D-PROC DIAGNOSTICS 
;**««*««««*«««««««*********«**«**«» 
DIAGNOSTIC HISTORY 



; * 


««««* 




* X * « * * X 


1 S 


- JAN - 


8 1 


MATT 


20 


- JAN - 


8 1 


CURT 


27 


- JAN - 


8 1 


MATT 


2S 


- JAN - 


3 1 


MATT 


30 


- JAN- 


8 1 


MATT 


1 2 


-FEB- 


8 1 


MATT 


18 


-FEB- 


81 


BILL 


25 


-FEB- 


81 


MATT 


27 


-MAR- 


8 1 


MATT 


1 7 


- JUN- 


8 1 


MATT 


1 8 


- JUN- 


8 1 


MATT 


1 9 


- JUN- 


8 1 


MATT 


24 


-JUN- 


8 1 


CURT 


24 


- JUN- 


8 1 


MATT 


30 


- JUN- 


8 1 


BILL 


1 6 


-JUL- 


81 


BILL 


03 


-AUC- 


81 


MATT 


. 1 4 


-AUO - 


81 


MATT 


; 1 7 


-NOV- 


8 1 


MATT 


: 1 s 


-FEB- 


82 


MATT 


: 23 


-FEB- 


82 


MATT 


: 05 


-MAY- 


82 


MATT 


; 1 4 


-MAY- 


82 


MATT 


; 28 


■MAY- 


82 


MATT 


; 1 8 


- JUN- 


82 


CURT 


; 1 9 


-JUN- 


82 


CURT 


; 23 


-JUL- 


82 


MATT 


; 23 


-NOV- 


82 


MATT 


; 04 


-FEB- 


83 


MATT 


; 1 o 


-OCT- 


83 


MATT 


; 1 8 


-OCT- 


83 


MATT 


: oi 


-MAR- 


1 984 


MI KE 


: 24 


-APR- 


1984 


MI KE 


: 04 


-MAY- 


1984 


MIKE 


; 1 4 


-MAV- 


1984 


MI KE 


; 30 


-MAY - 


1984 


MIKE 


; 24 


-Aue- 


1984 


MIKE 


; 27 


-AUG- 


198 4 


MIKE 


; 1 1 


-SEP- 


1 984 


MIKE 


;21 


-SEP- 


1984 


MIKE 


; 08 


-OCT- 


1984 


MIKE 


; 22 


-OCT- 


19 84 


MIKE 


: 05 


-NOV- 


1 984 


MI KE 
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NPR FIX 

FIX ZERO BUFFER, SAVE FAILURE 

FIXED TWO STEP BITS SET IN SA REG 

SOI TEST FIX 

TEST CRTOS BIT IN OCR 

LED CORRECTION 

BURST VALUE CORRECTION 

NPR ERROR REPORTING CORRECTION 

IMPLEMENT RICHVS CODE SAVING 

CODE NOT TO TOUCH FAILUR WORD 

CORRECTIONS OF PREVIOUS EDIT 

PURGE/POLL WIPES RO FIXED 

ADD SIGNITURE ANALYSIS CODE - 1 WORD 

TOOK EXTRA WORD OUT OF ERROR ROUT I NB/ COMMENT CHANGE 

REMOVE LAST FAILURE STORE 

FIX CRQM TIMEOUT VALUES 

FIX STEP 1 DISPLAY ERROR 

ACLO FIX(ONE LAST TIME] 

FROM 4K TO 1 6K 

SDI CHANGES FOR 3 PORT DIAGNOSTIC MODE 
ADD '-fDRINIT' AT STEP4: 

TOOK OUT DIAPRT -- FOR ALL REFERENCES SEARCH FOR ;MJT(SDI) 
FIXED MAX RING LEN NOT CLEARING RING AREA PROBLEM 
FIXED WRAP FEATURE, LEDS FLASH ;MJT1 
UDAS2 NEW BOARD CHANGES 

U0A52 NEW BOARD CHANGES - NOW IT WORKS 
CHANGE OCRTST TO REPORT BOARD 2 ERROR 

COMMENTED OUT USD CR TESTS AS CODE REDUCTION ; [U52EC1I 

SPLIT UP U AND 0 PROC DIAGNOSTICS 

START CHANGING CODE FOR REAL ODA 

CONTINUE TO CHANGE FOR REAL QDA 

CONTINUE TO CHANGE FOR REAL UDA/QDA 

SDI PORT WRAP TEST 8 DFAIL U-CROM TEST (BLOI 

DEFINE QB,MP FOR STEP 1 /MOVE DER TO UER IN ERROR ROUTINE. 
PUT 'ORG 700' AT END OF DIAGNOSTIC SECTION. 
CONDITIONED OUT 1 SECOND TIMEOUT CODE IN ODIAG. (BL2) 
ADDED LOOP-ON-TEST CODE, VERIFIED 8 CORRECTED ERROR CODES 
ADDED 8 CORRECTED ERROR COOES 

ADDED SA ERROR CODES TO ROUTINES 8 ERROR CALLS 
GENERAL ROUTINE CLEAN-UP 8 ADDING CSTVPE CONDITIONAL 

FOR BOA DEVELOPMENT 
GENERAL ROUTINE CLEAN-UP 8 ADDED PRELIMINARY BOA CODE. 
DELETED A FILLER INSTRUCTION FROM 'STEP' ROUTINE 
ADD COMMENT TO ERROR ROUTINE DESCRIPTION, 

CHANGE LITERAL IN RAM BUFFER TEST 8 

CLEANUP OF COMMENTS IN SDI TEST 



KDBOP 
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;O8-N0V-1984 MIKE SOME COMMENT t RAM BUFFER TEST CHANGES 

;12-N0V-19S« MIKE SOME COMMENT CHANGES 

;2S-JUL-I935 MIKE KBD UCODE FREEZE HERE... 

;11-DEC-I9SS MIKE REMOVE ANV REFERENCES TO BI STOP TEST ImrlOOIl 

;03-JAN-l9ST MIKE REMOVE REFERENCE TO BI FAST SELF-TEST IN KDA BUILD Imr1002l 
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KDB D-PROC DIAGNOSTICS 



DIAGNOSTIC SPECIALLY USED REGISTERS 



oooooo 


LT400 


s 0 


:0 : OLD CODE 




000001 


U0A1 


s 1 


; 1 : NEW UDA1 ETCH 


000040 


5M 


• BIT05 


: STEP 1 


SPECIAL 


MODE 


000100 


MP 


= BITOS 


: STEP 1 


MAPPING 


SUPPORTED 


000400 


DIAG 


< BITOS 


; STEP 1 


ENHANCED 


DIAGNOSTICS SUPPORTED 


000400 


DI 


> BITOS 


: STEP 1 


ENHANCED 


DIAGNOSTICS SUPPORTED 


00 1 000 


OS 


■ BIT09 


; STEP 1 


22 BIT ADDRESSING SUPPORTED 


000400 


SF 


: BITOS 


; STEP4 


SPECIAL 


FUNCTION BIT 


00 1 000 


B0ARB2 


: BITOS 


;0 : BOARD #1 , 


1 : BOARD #2 


1 ooooo 


ERRBIT 


: B I T t S 


: O : NO 


ERROR, 


1 : ERROR 






DIAGNOSTIC EQUATES 






000305 


ECSUML 


: ' 30S 


^ECC SUM LOWER 


BY-TE . 


022000 


ECSUMH 


: : 22000 


;ECC SUM UPPER 


BYTE 


1 7600O 


EC OMSK 


: = 1 7S000 


;ECC MASK 




000003 


SCLR 


: s 3 


; SOI - 


SET SDI 


INFC- I/O CLEAR 


000013 


RCLR 


: = 1 3 


; SOI - 


RESET SDI INFC I/O CLEAR 
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Diagnostic tost ssquonce, with respect to time and each processor 
U-PROC (TEST LABEL) D-PROC (TEST LABEL) 



U . RSTRT : 

SEQUENCER RELIABILITV 
SEQUENCER STACK TEST 
ALU TEST (ALUTSTI 
CONTROL REG TEST (UCRTST) 
DFAIL TEST 



D. RSTRT: 

SEQUENCER RELIABILITY 
HANG ON I INSTRUCTION (TSTHNG) 
HANG 0-PROC (TSTHNG) 
" (TSTHNG) 
RUNS THROUGH ALL OF U and D ROM 



0 



If an error occurs here, the D-PROC will continue to run 
thru the U or D ROM, while the U-PROC reports the error. 



RELEASE D-PROC (RELES) 
HANG U-PROC (RELES) 
OISPLAV LEDS (DSLEDS) 
ROM PE TEST (UROMPEI 
RELEASE D-PROC (RELES) 
HANG U-PROC (RELES) 
(RELES) 
(RELES) 
" (RELES) 
" (RELES) 
(RELES) 
" (RELES) 
RAM PE TEST (URAMPE) 
BI PAST SELF-TEST ENABLED 
IF SO, 

RELEASE 0-PROC, 

GOTO FAST TEST (FSTST) 

RELEASE O-PROC (RELES) 
HANG U-PROC (RELES) 
" (RELES) 
RAM BUFFER TEST (RAMTST) 
RELEASE D-PROC (RELES) 
HANG U-PROC (RELES) 
" (RELES) 
(RELES) 
(RELES) 
(RELES) 



SEQUENCER STACK TEST 
RELEASE U-PROC (RELES) 
HANG D-PROC (RELES) 
(RELES) 
(RELES) 
ALU TEST (ALUTST) 
DISPLAV LEDS (DSLEDS) 
ROM PE and TIMEOUT (DROMPE) 
BOARD 2 TEST (B2TST1 
CONTROL REG TEST (OCRTST) 
RAM PE TEST ( DRAMPE ) 
RELEASE U-PROC (RELES) 
HANG D-PROC (RELES) 
" (RELES) 
(RELES) 

BI FAST SELF-TEST ENABLED? 
IF SO, 

GOTO FAST TEST (FSTST) 
HANG D-PROC (RELES) 
RAM BUFFER TEST (RAMTST) 
RELEASE U-PROC (RELES) 

HANG D-PROC (RELES) 
(RELES) 
SDI TEST (SOITST) 
SERDES WRITE (SDWRT) 
SERDES READ (SDRD) 
ECC TEST (ECCRO) 
RELEASE U-PROC (RELES) 



Cont i nue . 
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Q 
< 
3 

a 

II 

cc 
o 

u. 

(A 
U 
(0 



U-PROC (TEST LABEL) 



O-PROC (TEST LABEL) 



FSTST : 



SET 81 LOOPBACK MODE 

BCAI BUFFER TEST (BCATST) 

BI PE TEST (SIPE) «PART MFG* 

BIIC BUFFER TEST (BIITST) 

GET BI NODE ID (GETID) 

SET BI NORMAL MODE 

BIIC BUFFER TEST (BIITST) 

POLL TEST (POLTST) 

BI MEMORT TEST (BIMEM) (MFG* 

LOAD BIDTVP REGISTER 

CLEAR BROKE BIT IN BICSR 

SET STEP 1 IN SA REGISTER 

U . END : 

WAIT SOms FOR HOST RESPONSE 
REDO DIAGNOSTIC ?7? 
IF SO , 

SET FLAG, RELEASE D-PROC, 
GOTO RESTART (U. RSTRT) 

GOTO INITIALIZATION 

STEP . 1 , 

STEP. 2, 

STEP . 3 , 

DMA TEST (DMATSTI, 
STEP . 4 , 

GOTO U-PROC IDLE LOOP. 



HANG D-PROC 



( RELES ) 
(RELES) 
(RELES ) 
(RELES ) 
(RELES ) 
(RELES ) 
(RELES ) 
(RELES ) 
( RELES ) 
(RELES) 
( RELES ) 
( RELES ) 



IF SO , 

GOTO RESTART (0. RSTRT) 



GOTO 0-PROC IDLE LOOP 
INITIALIZE DRIVES 
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RE STACK >« 

ers are tested with CONTINUES, 
sure they are functioning 
ure that it's 4 locations can be wre 



The STACK is 



When the diagnostic is restarted, the D-PROC will be within 2 cycles 
of the U-PROC. If it isn't, a race with the registers may occur and 
cause an er r or . 

REGISTERS USED: 

0 tTSTCNT) is used as the test 
R3 (HANG) holds the SA regist 
hangs. Then, this register 

between the U-PROC and the D-PROC, to coordinata 

RELEASE process. 
R11 (DERI is used as the D-PROC error register. 
R17 is used as the STACK counter. 



000000 1204S7 007477 0 t 0000 

000001 013440 OOOOOO OOOOOO 

000002 034457 004017 1 3000S 



INC R17\0, .BAR 

NOP 

: CLR Rr7 , , DCRD 



%CALL JMPTST 



WHEN RESET, INCREMENT R17 AND DISPLAY ON 

DATA BUS. PALL THROUGH TO RESET TIMERS 
NEEDED TO KEEP U-PROC AND D-PROC ALIGNED ON 

POWER-UP OR WHEN SST IS ENABLED 
CLEAR DCRD, R17. 

PUSH SEOERR ADDRESS ONTO STACK FOR 

POTENTIAL PARITY ERRORS. 



THE SEQUENCE ERROR CODE 
SEQUENCER ERROR. 



OTE: Fatal 



000003 133750 OOO210 

000004 034444 004004 



000005 

0OO005 034443 000603 



000006 
000007 



013440 OOOOOO 
004240 000660 



1337SO 000210 



I 20004 
100003 



000003 JMPTST: 



030003 
1000 15 



MOV 
CLR 



#ERROO, UDDI 
CRI , , DCRO 



ASSUME HANG,E0,R3 

CLR HANG VRDPF 

NOP 

CLR TSTCNT IPRCLR 

MOV «ERRO0.UDDI 



"/.CALL . + 1 
%JMP SEQERR 



%JUMPN SEQERR 



XCUMPN 
%JMP 



SEQERR 
JUMP 



;SEQUENCER ERROR 

^DISPLAY ALL LEDS / 

; JUMP TO SEQUENCER ERROR. 



ERROR IF THIS JUMP WORKS / 
RESET D-PROC FLAG TO INDICATE 
NO LOOP ON TEST. 

ERROR IF THIS CALL WORKS. 

CLEAR TSTCNTCQI / RESET I/O CLEAR / 
TRY FIRST JUMP. 

ERROR IF JUMP DID NOT WORK. 
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OOOO 1 I 
000012 



013440 
I 33750 



OOOOOO 
000210 



1 27777 
1 00003 



DID NOT 



O00013 013440 OOOOOO 137777 TSCRPE: .WORD 



1 3440, O, 137777 



;FORCE CROM PARITY ERROR WHEN 
; DFAIL BIT IS SET BY U-PROC. 



O-PROC W 


AIT HERE 


WHI LE 


U-PROC 


RUNNING 


SEQUENCE TEST. 


DFAI L 


TEST WILL 


CAUSE D- 


PROC TO 


GO ALL 


THROUGH 




THEN START EXECUTION 


AT 


'SEOTST : 


- . THE D 


-PROC C 


AN STAY 


HERE AE 


OUT 116.66 MSE 


C (380 


MILLION 


INSTRUCT 


IONS) BE 


FORE TI 




ILL OCCl 


R. 







000014 113740 004360 110014 TSTHNG: 



TSTHNG :LBT 0 HANG 



TEST RETURN 



000015 013440 OOOOOO 120011 



00001 6 01 3440 

000017 013440 

000020 013440 

000021 013440 



OOOOOO 
OOOOOO 
OOOOOO 
OOOOOO 



1 10014 
1 1 00 1 4 
OOOOOO 
OOOOOO 



NOP 
NOP 
NOP 
NOP 



%CALL 
%JMP 



TSTHNG 
TSTHNG 



;CALL ROUTINE TO SEE IP RETURN WOR 

; RETURN WORKED. 

;JUMP TO HANG FOR DFAIL IN D-CROM. 
;JUMP TO HANG FOR DFAIL IN U-CROM. 
; NOP TO SYNC USD PROCESSORS 
; IN THE DFAIL TEST 
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03375T 000004 



000023 
000024 



00002S 
000026 



03 1 477 
030557 



03 1457 
01 S557 



010O17 
000010 



000017 
010070 



100025 SEOTST: 
1$: 



070023 
137777 



1 30023 
100003 



2S: 



, 2901 ASSEMBLER VERSION 32 

TEST STACK WRAP AROUND 
«*«*«****«****««»«««**««««**«««******«** 
ASSUME TSTHNG+S , EO . SeOTST 



2$ 

1$ 
1$ 

SEOERR 
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DEC\T 
ADD 



DEC 
XDR 



R17 

*S . , R1 7 



R17 

#Se. ,R17\N 



7.CN2R0 

•/.RET 



%CALL 
%JZRO 



000027 033753 01O0O4 037777 



000030 031453 000013 130052 SE001: 



%CALL PSTACK 



*********«««««««««**««««**««««* 



IF WE GET HERE, BOTH JMP , CALL < RET 
WORKED, ELSE 

ALU ERROR WILL RETURN TO 'SEOERR'. 
SET STACK PUSH COUNT 

LOOP HERE FOREVER IF ALU 

STACK OR NZRO FAILED. 
PUSH '.+1' ON STACK 3 TIMES. 
RETURN HERE 3 TIMES, THEN 

RETRUN TO ' 2$* 1 ' . 
PUSH REAL RETURN ADDRESS 

STACK TEST RETURN HERE 
ERROR IF R17 IS ZERO / 

GO THRU HERE TWICE, 

tst R17= 32. S 2nd R17! 56. 
TEST STACK WRAP-AROUND 

EQUALS RETURN TO ' 1$t 1 • 

STAY THERE 3 TIMES UNTIL STACK 

WRAPS AROUND . 

IF WE GET HERE, WRAP-AROUND WORKS 
WORKS, ELSE RETURN TO 'SEOERR'. 
PUSH STACK FULL OF ERROR 
RETURN ADDRESSES. 
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O 

o 

II 

s 

cc 
O 
u. 

tf> 

U 
(A 



LEVOO WILL HANG HERE 

ERROR ROUTINES 

Red LED codes displayed; 

9 (hex) 3 BOARD 1 BAD 
A (hex) : BOARD 2 BAD 

Vellow LED codes displayed; 

ON : NODE PASSED SELF-TEST 
OFF s NODE FAILED SELF-TEST 



!««»«**« 



Format of error code that wM1 be put into the SA register; 



1 5 


1 4 


13 


12 


1 1 


10 


9 


8 


7 


6 5 4 


3 2 1 O 


E 


S 


S 


S 


S 


P 


B 


T 




T 




R 


T 


T 


T 


T 


R 


D 




S 




S 


R 


E 


E 


B 


E 


D 


A 




T 




T 


B 


P 


P 


P 


P 


C 


R 






CODE 


COUNT 


I 


4 


3 


2 


1 




D 










T 
































A 


A 




















1 


+ - 




- - 0 = 


Board 


1 IPROC) at fault 












! 






- - 1 ■ 


Board 


2 fSDI ) at fault 












+ - - 






- - 0: 


D-PROC 


detected error 












+ - - 








U-PROC 


detected error 



000031 004240 

000032 033751 

000033 133551 

000034 133744 



OOOOOO 
000040 
000010 
0001 44 



OOOOOO 
OOOOOO 
OOOOOO 
1 10O42 



ERRB 1 A : 
ERRB 1 E : 



INBOARD 1 ERROR - RAMP E/ C ROMPE/ T I MED U T RETURN ADDRESS 

CLR TSTCNT :ALU TEST ERROR/TSTCNT MAY HAVE GARBAGE 

MOV OERROI, DER ^CONTROL PE/ALU TEST 

BIS #stepi,dEr :seT step i to report brdi error 

MOV *<LED44'LED2 + DFAIL> ,CRI %JMP ERRSET ;LEDS '0110' 9 (HEX) OsBH 



( 
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; : BOARD 2 ERRORS 



PAGE OSO 



00003 5 


0337S 1 


000 1 00 


1 00040 


ERRB2E : 


MOV 


#ERR02 , OER 


%JMP 


ERRB2 


RAM PE/RAM BUFFER/RAM ERROR (ANY PROCESSOR] 


00003 8 


03375 1 


000 1 40 


1 1 004O 


ERRB2H : 


MOV 


#ERR03 , DER 


% JMP 


ERRB2 


SO I /SERDE5 /EC C ERROR 


0OOO3 7 


0337S 1 


OO0200 


1 00040 


E R R B 2 I : 


MOV 


#ERR04 , DER 


y= JMP 


ERRB2 


CONTROL REG TEST ERROR 


000040 


1 33SS 1 


000012 


010000 


ERRB2 : 


BIS 


#<STEP 1 *B0AR02 > 


DER 




SET STEP 1 TO REPORT BRD2 ERROR 


00004 1 


1 33744 


000124 


OOOOOO 




MOV 


#<LED4+LE01+DFAIL>,CRI 




LEDS '0101' A (HEX) OaON 












: ; ERRSET 


is the diagnostic error 


t r i gger 


po i nt . . . 


000042 


1 33SS 1 


000200 


1 30043 


ERRSET : 


BIS 


*ERRBI T , DER 


%CALL 


1$ 


SET ERROR BIT IN ERROR REG 




















SETUP RETURN AOOR IF VECTOR. 


0O0O43 


033OS 1 


OOOOl 1 


OOOOOO 


1$: 


BIS 


TSTCNT , DER 






SET TSTCNT(O) IN ERROR REG 


000044 


033447 


00001 1 


13015B 




MOV 


DER. UER 


%CAL L 


WAIT 


SEND ERROR STATUS TO U-PROC ERROR REG / 




















WAIT, BI SELF-TEST MAY NOT BE COMPLETE. 


OOO04S 


034443 


000003 


OOOOOO 




CLR 


HANG 






CLEAR HANG REG SO U-PROC CAN CONTINUE. 


00004 S 


033444 


004004 


OOOOOO 


DHANG : 


MOV 


CRl , . DCRD 






SET LEDS ON BOARD 2 


0O0O4 7 


01 34S1 


OOOOl 1 


OOOOOO 




TST 


DER 




;TEST D-PROC ERROR REG 


000050 


0 1 3440 


OOOOOO 


100046 




NOP 




%JMP 


DHANG 


LOOP HERB FOREVER. ... 
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CLEAR TSTCNTIOI BECAUSE IT COULD BE FILLED WITH GARBAGE AT TIK 
OF INIT. 



OOO0S1 004240 OOOOOO 127777 CLRTST: CLR 



;TSTCNT(<}) = O (C 



PUSH STACK FDR STACK WRAP TEST 



000052 000057 010017 04O03O PSTACK: ADD\F R17, TSTCNT 



%JNZRO SEQ01 ;JUMP BACK UNTIL STACK FULL, ELSE 
INCREMENT TSTCNT(Q). 
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«**««««*** 



133544 004003 120138 



; The D-PROC calls its BOARD 1 diagnostics 

;;***«*«««***«*««***««««»*««*««*«««**«*«*«**««»««««««*««*««**« 

D . DIAG : 
HD.TO; 
MD . Tl : 

HD.T2: BIS # < 0 DO P+ I NO I AG > , CR I , DCRD %CALL RELES :SET ODD PE « INDIAG BITS FDR U-PROC, 

;AND HANG D-PROC, LET U-PROC DO UROMPE TEST. 



o 



000054 


037 1 60 


010000 


160166 


T3 : 


XNOR\T 


RO, RO 


%CZRD 


AtUTST 


MNITIALIZE RO TO -1 / DO ALU TEST 


000055 


013460 


010000 


0SO131 




NOP\T 




HJNZRO 


D . END 


lJUMP IF ERROR 


000055 


01447 1 


06001 1 


1S0054 




CLR\T 


OER, \N 


XJDPP 


T3 


;LOaP IF D-PROC FLAG SET 


000057 


013460 


010000 


1701S1 




NOP\T 




%CZRa 


OSLBDS 


^ROTATE LED DISPLAY 


000060 


1 33764 


014363 


1 60266 


T4 : 


MOV\T 


*<LEDS')'0DOP<'INOIAG>,CRI 


DCRD %CZRO OROMPE ;RESTDRE CRI REG / 




















; 00 ROM PARITV ERROR TEST 


00006 1 


01 3460 


O 10000 


0S0131 




NOP\T 




%JMZRO 


D . END 


^JUMP IF ERROR 


000062 


01447 1 


06001 1 


1 40060 




CLR\T 


OER, \N 


%JDPF 


T4 


;LOOP IF D-PROC FLAG SET 
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The D- 



****** 

PROG cal is its 
*************** 



************* 
BOARD 2 diagnost ics 

********************** 



*********** 



************* 



******** 



000063 


01 34SO 


0 1 0000 


1 70 1 6 1 




NOP\T 




%C ZRO 


B2TST 


SEE IF BOARD 2 IS THERE 


000064 


0 13460 


0 1 oooo 


170251 


T5 : 


NOP\T 




%CZRO 


DCRTST 


DO CONTROL REGISTER TEST 


000065 


01 3460 


0 1 0000 


OSO 1 3 1 




NOP\T 




%JNZRO 


D . END 


JUMP IF ERROR 


000066 


0 1447 1 


06001 1 


1 5O064 




CLR\T 


DER , \N 


XJDPF 


TS 


LOOP IF D-PROC FLAG SET 


000067 


1 33764 


014363 


1 60304 


T6 : 


MOV\T 


#<LEOS')'ODDP'<'INDIAG>,CRI, 


DCRD %CZRO ORAMPE ;RESTORE OCR / 




















; DO RAM PARITV ERROR TEST 


000070 


013460 


010000 


1 601 36 




NDP\T 




%CZRO 


RELES 


HANG D-PROC, LET U-PRDC DO RAM PE TEST 


00007 1 


013460 


010000 


050 13 1 




NOP\T 




%JNZRO 


D.END 


JUMP IF ERROR 


000O72 


01447 1 


06001 1 


1 50067 




CLR\T 


DER , \N 


%JOPF 


T6 


LOOP IF D-PROC Flag set 


000073 


013444 


000004 


000000 




TST 


CRI 






ARE WE IN BI fast SELF-TEST MODE? 


000074 


013447 


030007 


010114 




TST 


UER 


%JNNEG 


FSTST iJUMP IF VES / 




















DID THE U-PROC HAVE AN ERROR? 


00007S 


013460 


010000 


170322 


T7 : 


NOP\T 




%CZRO 


RAMTST ;RAM BUFFER TEST 


0OOO76 


0 13460 


0 1 0000 


OSOl 3 1 




NOP\T 




'ilJNZRO 


D.END :JUMP IF ERROR 


000077 


01 447 1 


06001 1 


1 S0075 




CLR\T 


OER, \N 


y.jopF 


T7 


LOOP IF 0-PROC FLAG SET 


000100 


013460 


010000 


1 601 36 


HD . T8 : 


NOP\T 




%CZRO 


RELES 


HANG 0-PROC, LET U-PROC DO RAM BUFFER TEST 


0O0101 


035564 


014317 


1 60354 


T9 ; 


BIC\T 


#<RAMPE+OPM+ 1 7> , CRI . DCRD %CZRO SDITST ;SDI INTERCONNECT TEST / DISABLE RAM PB 




















; ENABLE DIAGNOSTIC Vi/RAP PORT. 


OOO 1 02 


033544 


010010 


040131 




BIS\F 


#10. CRI 


'/.JNZRO 


D.END 


JUMP IF ERROR, ELSE 




















START TESTING WITH SOI PORT 3. 


000 1 03 


01 3440 


050000 


1 00 1 1 1 




NOP 




XJNTSST 


2$ 


JUMP IF NOT LOOPING ON SDI PORTS 


OOO 1 04 


0 13440 


050000 


1001 1 1 




NOP 




%JNTEST 


2$ 


JUMP IF NOT LOOPING ON SDI PORTS 


000 1 05 


003740 


OOOO 1 2 


01 OOOO 


1$ : 


MOV 


#12, TSTCNT 






LOAD TSTCNT C 0 ) . 


000 106 


033444 


OO4004 


1 30354 




MOV 


CRI , , OCRD 


r.CALL SOITST 


RESTORE CRD / DO SOI PORT TEST 


OOO 107 


0S4544 


OOOO 17 


000000 




ANO\R 


#17, CRI 






SAVE PORT SELECT BITS / 




















SELECT NEXT PORT FOR TEST. 


000 1 1 0 


133544 


O103S3 


000105 




BIS 


#<LEOS'»ODDP<'INDIAG>,CRI 


%JNZRD 1 


t ^JUMP IF NOT DONE TESTING PORTS / 




















; RESTORE CRI 


OOO 1 1 1 


013461 


OOOOl 1 


000000 


2$; 


TST 


DER 




,'ANY ERRORS? 


0001 1 2 


014471 


06001 1 


140101 




CLR\T 


DER , \N 


%JDPF 


t9 


LOOP IF D-PROC FLAG SET. 


0001 13 


034464 


O10004 


1 50 1 1 4 




CLR\T 


RLL 


%TZRO 


^ENO DIAGNOSTIC MODE IF NO ERROR 
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The D-PROC waits for BI testing to 



000 1 


1 4 


133744 


010363 


000131 FSTST: 


MOV 


#<LEDStODDP'<'IN0IAG>,CRI 


%JNZRO D 


ENO ;JUMP IF ERROR / 




















; RESTORE CONTROL REG IMAGE 


O001 


IS 


033444 


004004 


130138 


MOV 


CRI , , DCRO 


%CALL 


RELES 


HANG D-PROC, 




















LET U-PROC INIT RAM W/ ODD PARITY X 




















WAIT FOR U-PROC TO CAUSE WR PS2 VECTOR (7762 


0001 


1 6 


013440 


oooooo 


1 20524 


NOP 




%CAL L 


TSTRTN 


WASTE SOME TIME TO SYNC UP WITH THE U-PROC 


000 t 


1 7 


01344O 


oooooo 


1 20524 


NOP 




%CALL 


TSTRTN 


AFTER DOING VECTOR DURING BCI PARITY TEST. 




20 


013440 


oooooo 








%CALL 






000 1 


2 1 


01 3440 


oooooo 


1 20524 


NOP 




%CALL 


TSTRTN 




OOO 1 


22 


013447 


000007 


OOOOOO 


TST 


UER 






DID THE U-PROC HAVE AN ERROR? 


000 1 


23 


01 3440 


01OO0O 


1 201 36 


NOP 




%C ZRO 


RELES 


HANG O-PROC AGAIN, 




















WAIT FOR U-PROC TO CAUSE RD PE2 VECTOR £7761 


OOO 1 


24 


0 13440 


oooooo 


1 20524 


NOP 




%CAL L 


TSTRTN 


WASTE SOME TIME TO SYNC UP WITH THE U-PROC 


O001 


25 


01 3440 


oooooo 


1 20524 


NOP 




%CALL 


TSTRTN 


AFTER DOING VECTOR DURING BCI PARITY TEST. 


OOO 1 


26 


0 13447 


000007 


OOOOOO 


TST 


UBR 






DID THE U-PROC HAVE AN ERROR? 


0001 


27 


0 13440 


01O000 


1 201 42 


NOP 




%CZRO 


TSTXL 


GO TEST EXT. TEST L CONDITION, 




















HANG D-PROC AGaTn , 




















LET U-PROC DO REST OF BI TESING 


0001 


30 


034484 


010004 


1 40 1 3 1 


CLR\T 


RLL 


XT2R0 




END DIAGNOSTIC MODE IF NO ERROR 












D END . 










0001 


3 1 


013447 


00OOO7 


OOOOOO D.END: 


TST 






;DIO THE U-PROC HAVE AN ERROR? 


O001 


32 


0134S1 


01001 1 


050046 


TST\F 


OBR 


%JNZRO 


DHANG 


IF SO, HANG THE 0-PROC, ELSE 




















DID THE O-PRQC HAVE AN ERROR? 


0001 


33 


013240 


0 1 oooo 


050040 


TST\F 


TSTCNT 


%JNZRO 


ERRB2 


IF SO, REPORT SOMETHING WENT WRONG WITH BD 2 




















WAS TSTCNT(O) CLEARED BY U-PROC? 


000 1 


34 


1 337S 1 


0 1036 1 


1 00002 


MOV 


#< LEDS + OODP> 


Rl 1 %JZRO 


D . RSTRT 


REDO DIAGNOSTICS IF TSTCNTsO / 




















LEDS OFF WITH ODD PARITY ON. 


0001 


35 


033S5 1 


004300 


1 0070 1 


BIS 


*<RAMPE«OPM> 


RII.OCRD %JMP D.IDLE ^ENABLE RAM PE / 



GOTO REGULAR FIRMWARE. 
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SLER VERSIO 



RELEASE THE U-PROC FROM HANGING AND LET D-PR 
WHEN THE HANG REGISTER (R3) IS CLEARED. 



EGISTER (R7I will be tested on return. 



000136 034443 00OO03 120524 

000137 033743 000001 OOOOOO 

000140 013447 010007 137777 

000141 013443 000O03 110 140 



TST 
TST 



;RELEASE U-PROC AND 

; WASTE ONE INSTRUCTION. 

JKEEP SOMETHING IN HANG 

;IF ZERO, TEST U-PROC ERROR / RETURN 
;SEE IF PROC SHOULD LEAVE LOOP? 



ine tests tne EXT. TEST L 



:ondi t i on to det er 



ould use a special RELEASE routine far 
RY test in the manuract ur i ng only code 



mine if the 

ut i ng t he 



IF EXT.TEST_L CONDITION IS ALWAYS ENABLED OR DISABLED, DO THE NORMAL 
RELEASE OF THE U-PROC AND LET D-PRDC HANG BY JUMPING TO THE 'RELES' 
ROUTINE. RETURN TO THE MAIN PROGRAM FLOW WHEN THE HANG REGISTER (R3) 
IS CLEARED. 

IF EXT.TEST_L CONDITION IS TOGGLING (indicating mfg mode), DO NORMAL 
RELEASE OF THE U-PROC AND LET D-PROC HANG BY CALLING THE 'RELES' 
ROUTINE. RETURN TO THIS ROUTINE WHEN THE HANG REGISTER (R3) IS 
CLEARED. NOW WAIT FOR THE U-PROC TO COMPLETE THE BI MEMORY TEST BY 
WAITING FOR R11 (OER) TO BE NON-ZERO. 



OOO 142 
OOO 143 



000144 
OOO 145 



0I3440 050000 
013440 OSOOOO 



013440 OSOOOO 
013440 OOOOOO 



1 00 1 44 
0 10 136 



1 001 36 
130136 



000146 013451 0000 11 OOOOOO 

000147 034471 O 1 OO 1 1 040136 
OO0150 013451 0000 11 100147 



NOP 
NOP 



NOP 
NOP 



TST 

CLR\T 

TST 



%JNTEST 1$ 



%JTEST 

HJNTEST 

%CALL 



RELES 
RELES 
RELES 



R 1 1 
Rl 1 
Rl 1 



AND 



CHECK EXT.TEST_L FOR TOGGLE MODE 
RELEASE IF E X T . TEST_t 0 1 0 NOT TOGGLE 

RETURN FROM RELEASE ROUTINE. 
RELEASE IF EXT. TEST L DID NOT TOGGLE AND 

RETURN FROM RELEAs¥ ROUTINE. 
HANG D-PROC AGAIN, 

LET U-PROC 00 SOME BI TESING AND 

RETURN HERE TO DO GET INTO THE 

SPECIAL WAIT LOOP. 
IF ZERO, TEST U-PROC ERROR / RETURN 
WE ARE IN A SPECIAL TEST MODE, SO 

WAIT FOR R11 TO CHANGE 



; ROTATE LED DISPLAY 
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TO SHOW THAT THEY DO FLASH AND THAT THE CODE IS WORKING 



LEGS a 
off 
off 
off 
on 

CALLS WAIT 



off 
off 
on 
of f 



2 

off 
on 
off 
off 



I 

on 
off 
off 
off 



set off a in dU 



000 1 5 1 
000 1 52 
000 153 
000 154 
0001 55 



1337<2 
013471 
035 144 
033 144 
073442 



000020 
03001 1 
004002 
004002 
000002 



000000 
187777 
130tSe 
OOOOOO 
1 10152 



OSLEDS : 
IS : 



MOV 

TST\T 

SIC 

SIS 

SHF\L 



#<LeD1 > , R2 
DER 

R2 , CRI , DCRD 
R2 , CRI , DCRD 
R2 



;START WITH LED#1 
%RNEG ;JUMP IP DONE, ELSE 

%CALL WAIT ;LED ON 

;LED OFF 
%JMP 1$ INEXT LED 
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WAIT APPROXIMATELV lOmS, BASED ON 34SnS SEQUENCER CLOCK 
I nput : 



RO is changed. 



00015B 133740 
0001S7 031440 
000160 013440 



0001 6 1 
OlOOOO 
OOOOOO 



OOOOOO WAIT: 
0 10157 1 $ : 
1 27777 



MOV 
DEC 
NOP 



%JNZRO 
%RET 



:INITIALIZE LOOP TO 10. 
:KEEP LOOPING TIL DONE 
;RETURN 



L E VO I 



Test for the existc 



of SDI Board (BOARD 2). 



I nput : 
Output : 



000 1 6 1 
0001 62 



0001 63 
000164 



0 1 3440 
013440 



013440 
013440 



oooeoo 

060400 



060500 
000800 



OOOOOO 
1S0035 



050035 
1 10524 



NOP 
NOP\F 



%JDPF 
7.JN0PF 



ERRB2E 
TSTRTN 



iERROR IF NO BOARD 2, 

; SET DPF TO SEE IF BO 

;ERROR IF DPF NOT SET 

; TEST DER / RETURN 



IS THERE. 
IS THERE. 



CLEAR THE ERROR 



000165 034451 OOOO 1 1 127777 CLRERR: CLR 



:CLeAR AND RETURN 
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TEST DESCRIPTION: 

The 2901 routine tests the interna] 2901 registers, ALU fL 
SHIFT/ROTATE functions and ALL ALU associated flags (1 
NEGATIVE, LSB, OVERFLOW). 



I r 



FFFF NEG/LSB SET 



0001 96 


1 39840 


040200 


140031 


ALUTST : 


XOR\F 


#B I T IS , RO 


0001 97 


03SB40 


030001 


140031 




BIC\F 


#BITOO,RO 


000170 


004240 


O4OO0O 


050031 




CLR\F 


0 


000 171 


03344 1 


010000 


050031 




MOV\F 


RO, R 1 


OO01 72 


0201 40 


017001 


140031 






R1 \0 , RO. BAR 


0001 73 


100240 


030000 


040031 




I NC\F 


0 


000 1 74 


102240 


020000 


1 5003 1 




NEG\F 


0 


OOO 1 75 


00004 1 


04000 1 


1 4003 1 




ADD\F 


R1\0,0 


OOO 1 76 


00724O 


020000 


05003 1 




C0M\F 


0 


000 1 77 


004260 


030000 


0502OO 




CLR\T 


0 


OOO200 


10 1640 


030002 


05003 1 




SUB\F 


#2 , 0 


00020 1 


033240 


040000 


04003 1 




MOV\F 


0 , RO 


O00202 


116540 


010200 


1 5003 1 




XOR\F 


#S I T 1 5 , R0\N 


O00203 


03374 1 


010017 


05003 1 




MOV\F 


#1 9 . , R1 


000204 


O43440 


0 10000 


1 40209 


1$: 


SHP\ROF 


RO 


O0020S 


03 144 1 


00000 1 


1 1 0204 




DEC 


R1 


000206 


0 13440 


oooooo 


OOOOOO 


2$ : 


TST 


RO 


000207 


0 13240 


040000 


1 4003 1 




TST\F 


0 


0002 1 0 


043440 


040000 


1 4003 1 




SHF\ROF 


RO 


0002 1 1 


01 3440 


oooooo 


OOOOOO 




TST 


RO 


0002 1 2 


1 14940 


030200 


04003 1 




BIT\F 


#B IT 1 5 , 0 


0002 1 3 


003740 


03O01? 


1 4003 1 
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All registers are used in verifying register integrity S 
some registers are used in the ALU functionality. 

If any ERROR is detected within the 2901 test, the processor will 
immediately and stop any further execution. 

NOTE: Errors in this routine display the following in the SA register; 
10404O - ALU test error 




7FFE LSB CLEARED 



2/RO 



= FFFC/NEG SET 
V CLEARED 
0 = FFFF LSB SET 
0 = 7FFD CARRV SET 
0 = 8002 NEG SET 

DO NOT EXECUTE AN INSTRUCTION/SIGNAL CHANGE? 
0 : SOOO LSB CLEARED 
RO : SOOO ZERO 
RO = Bins ZERO SET 



R 1 



1 5 . 



SHIFT RIGHT WITH 0, RO...IF ZERO FLAG 

SET HERE... GO CHECK RO AND 0 FOR SWAP 

IF NOT DONE DECREMENT SHIFT COUNTER 

IS LSB SET IN R07 

ERROR IF NOT 

IS LSB SET IN 9? 

ERROR IF NOT, ELSE 

SHIFT RO 
SET HERE. . . G 
IS MSB SET I 
ERROR IF NOT 

IS MSB SET 
ERROR IF YES 



0 RIGHT 



ECK RO AND 0 FOR SWAP 
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If s NOT 0, then hang otherwise load 0 with 15., for checKing rest of 
registers. Loop to checit all registers by WALKING a bit from carry to 
carry with a register and writing and comparing it with the rest of 
the registers. Any stuck bits wi11 propagate and be detected. 

RO Should be 100000 now 

This loop Should start with RO equal to 1OOO0O 

NOTE: Errors in this routine display the following in the SA register; 
104040 - ALU test error 



0O02 1 4 


073440 


OOOOOO 


OOOOOO SFT20; 


ROT\L 


RO 




;ROTATE R 


0 LEFT WITH BIT 15->BIT 


0 


0002 I 5 


03344 1 


OOOOOO 


OOOOOO 


MOV 


RO, R1 




; R 1 :R0 






0002 1 6 


033442 


00000 I 


0 1 OOOO 


MOV 


R 1 , R2 




; R2 sR 1 






0002 I 7 


033443 


000002 


OOOOOO 


MOV 


R2 , R3 




; R3:R2 






O00220 


033444 


000003 


OOOOOO 


MOV 


R3 , R4 




; R4 I R3 






00022 1 


033445 


000004 


OOOOOO 


MOV 


R4 , R5 




; R5 : R4 






000222 


033449 


0OOOO5 


0 1 0000 




R5 , R9 




; RSiRS 






000223 


033457 


000006 


O1O00O 


MOV 


R9 , R 1 7 




; R1 7«R6 






000224 


O33450 


000017 


oooooo 


MOV 


R 1 7 . R 1 0 




; R1 0:R1 7 






00022S 


033491 


000010 


oooooo 


MOV 


RIO.RI 1 




; R1 1 :R10 






000226 


033452 


OOOOt 1 


0 10000 


MOV 


R1 1 . R1 2 




; R12:R1 1 






000227 


033453 


000012 


oooooo 


MOV 


R1 2 , R1 3 




; R1 3:R 1 2 






000230 


033454 


00001 3 


oooooo 


MOV 


R13,R14 




;R14:R13 






00023 1 


033455 


000014 


oooooo 


MOV 


R1 4 , R1 5 




; R 1 5: R1 4 






000232 


033459 


000015 


010000 


MOV 


R1 5 , R1 9 




; R1 9:R1S 






OO0233 


033447 


00001 9 


01 oooo 


MOV 


R1 9, R7 




; R 17 sRI 9 . 


. : LINKS ALL REGISTERS 




000234 


039 1 47 


OOOOOO 


oooooo 


XOR 


RO, R7 




;HERE COM 


PARE RO (IMAGE) WITH LA 


ST REGISTER 
















;SUPPDSEOLy CONTAINING THE SAME 


INFO AS RO 


000235 


00 1 240 


010000 


0S003 1 


Dec\F 


0 


%JN2R0 ERRB 1 A 


; ERROR IF 
; OecREME 


NOT EQUAL, ELSE 
NT SHIFT COUNTER . 




000239 


053440 


0 1 oooo 


0402 1 4 


RQT\RF 


RO 


%JNZRO SFT20 


; LOOP IF 


0 NOT ZERO, ELSE 


















; CHECK TO SEE NEG ISN'T SET. 




000237 


133744 


030362 


100031 


MOV 


#<LEDS+INOIi 


>G>, CRI %JNEG ERRB1A 


;ERROR IF 


STILL NEG AFTER RIGHT 


ROTATE / 



ALL LEDS OFF S SET OIAG MODE. 
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PACE 030 



000240 
00024 1 



OO0374 
OO0242 



OO0243 
000243 



000244 
0O024S 



000003 
00024S 



000247 
000247 



1737B1 

o3essi 



000040 
0000O4 



FORCE THE PAR Ipipalina addrass raglstarl INTO THE VECTOR TABLE 

Rit IS THE PER. AS INPUT INTO THE VECTOR TABLE, IT EQUALS THE 

RAM PARITY ERROR SHIFTED VALUE. ON RETURN IT SHOULD EQUAL THE RAM 

PARITY ERROR. 

PAR WILL HOLD THE ADDRESS IN THE VECTOR TABLE WHERE THE PROC WILL 
GO TO. CRI IS TESTED IN THE VECTOR. 0PM BIT HAS TO BE CLEARED. 

Errors in this routina display the following in the SA register: 
104040 ■ ALU test error 



013740 002374 



173751 000040 
036551 000004 



013740 002003 



013440 OlOOOO 000032 



I 30242 
1 00243 



1 2024S 
I 10247 



;********««*«» 



MOV\L 
XOR 



OER.SAP.RI 1 
#eR . RAP , R 1 1 



%CALL 
%JMP 



1$ 
2$ 



H I . OFF 
1$: 



LQ . OFF 
3$: 



= HIPAR - 740O 

MOV #HI . OFF , \N, PAR 



ASSUME HI . OFF , EO, 374 

MOP 



MOV\L «ER.SAP,Rn 
XOR #ER.RAP,R11 



: LOPAR - 7400 

MOV OLD . OFF , \N , PAR 



ASSUME L0.0FF,EQ,3 
NOP 



%JNZRO ERRB1E 



%CALL 
%JMP 



3$ 
4» 



%JNZRO ERRB1E 



;TEST THE PAR / SET RETURN IN STACK 
;TEST RESULTS OF R1I DURING PAR VECTOR. 



:LOAO PAR OFFSET TO VECTOR TO HI ADDRESS / 
: ERROR IF PAR NOT FORCED TO HI VECTOR ADR. 



ERROR IF INCORRECT RESULTS DURING 

VECTOR ROUTINES 

TEST THE PAR-SET RETURN IN STACK 

TEST RESULTS OF R11 DURING PAR VECTOR. 



;LOAD PAR OFFSET TO VECTOR TO LO ADDRESS / 
: ERROR IF PAR NOT FORCED TO LO VECTOR ADR. 



;ERROR IP INCORRECT RESULTS DURING 
; VECTOR ROUTINES 



000250 100240 000000 110524 



INCREMENT TEST (TSTCNT: Q) AND RETURN 
: INC TSTCNT %JMP TSTRTN ; INCREMENT TSTCNT(Q) i RETURN 
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Q 
< 

a 

II 

cc 
O 
u. 

V) 

o 

(0 



00025 1 
000252 
000253 
0002S4 
000255 
0OO25S 
000257 



00026 1 
000262 



03374 1 
0 13440 
033702 
03SS42 
016 14 1 
07344 1 
016541 



000001 
004001 
OOOOO 1 
000040 
0OOOO2 
O10OO1 
03O040 



01 6541 
07346 1 



000100 
0 10001 



010000 
000000 
OOOOOO 
OOOOOO 
OOOOOO 
04O035 
I50S24 



000260 073461 010001 140261 



010000 
1 50263 



*«*««*«* 



«*****««*«* 



«*«*«*****«**«**«*« 



CONTROL REGISTER DATA INTEGRITY TEST 

Loop data around the D-PROC Control Register. 

Don't test BIT05, this bit is not loadable from this register. 
Don't test BIT06, this bit is the enable RAM PE high and will 
be t est ad 1 at er . 



Input : 
Out put : 



REGISTERS USED : 

R1 is a temporary register. 

This code starts at bit position BITOO, 
skips over bit position BITOS (SERIALI, 
skips over bit position BIT06 (RAMPS), 
and ends at bit position BITIS (LEDB). 

Errors in this routina display the following in the SA register: 
105102 - Control register test error 



«*««**«««*«« 



«««***«*«««« 



DCRTST: MOV 
1$: MOV 
MOV 



BIC 
XOR 

ROT\LF 
XOR\F 



#B I TOO , R 1 
R 1 , DCRO 
( OCRS I , R2 
#SERIAL,R2 
R2 , R 1 \N 
R1 

#SERIAL , R1 \N 



ROT\LT Rl 



XOR 

RDT\LT 



#RAMPE , Rl \N 
Rl 



000263 013440 OOOOOO 110252 



*/.JNZRO 
%JMSB 



%TZRa 
%JMP 



ERRB2E 
TSTRTN 



LOAD Rl WITH STARTING POINT 

LOAD CONTROL REGISTER 

GET DATA FROM CONTROL REG 

IGNORE LO BYTE 

HAS DATA BEEN DESTROYED? 

ERROR IF SO, ELSE SHIFT DATA. 

EXIT IF LAST BIT TESTED, ELSE 

IS THIS THE SERIAL BIT? 
ROTATE LEFT IF YES, ELSE 

CONTINUE. 
IS THIS THE RAMPE BIT? 
ROTATE LEFT IF YES, ELSE 

CONTINUE. 
DO NEXT BIT POSITION 
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PARITY ER 



STACK set fop return 



TE: Errors in tms routine display tne following in the SA register: 
104041 - ROM parity test error 



0002S4 
0002SS 



013440 
013440 



000000 
000000 



1 30OI 3 
1 00032 



TSBRPE: NOP 
NOP 



r.CALL TSCRPE 
%JMP ERRB1E 



A CONTROL ROM PARITY ERROR 
ERROR IF IT DOeSN-T VECTOR, 
SHOULD VECTOR BEFORE JUMPING TO ERROR ROUTINE. 
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177777 








14 1520 








000266 


034453 


0000 1 3 


1 202S4 


000267 


038S5 1 


O00OO5 


oooooo 


000270 


133752 


0 10377 


050032 


00027 1 


033552 


000377 


t 20276 


000272 


03655 1 


00001 5 


010000 


000273 


131 153 


01 00 1 2 


050032 



MAXTIM 
MINTIM 



000274 133744 034363 100032 

000275 013440 OOOOOO 100250 



2901 ASSE 



3LER VERSION 32 



D-PROC CROM PE a TIMEOUT TEST 

REGISTERS USED: R11 (DER) HOLDS THE VECTOR ERROR CODE 

CALLS TSCRPE -> A KNOWN BAD PARITY LOCATION. 

TSTRTN - ONE INSTRUCTION (RET) FOR TIMING AND SETTING 
THE STACK 

TMOUT TO TEST THE D - PROC ' S T IMEOU T CAPABILITY 

NOTE : 

THE MAXIMUM TIME ALLOWABLE FOR A TIME OUT IS 

.177778 SECONDS = 45HZ«S. SO THE NUMBER OP 

TIMES THROUGH A NINE INSTRUCTION LOOP a 61220. 

.177778 : 9 (# OF INST) * 3 S 3 « 1 0* * - 9 ( I NS T TIME) * 81220. 

THE MINIMUM TIME ALLOWABLE FOR A TIME OUT IS 
.107778 SECONDS = 65H2»7. SO THE NUMBER OF 
TIMES THROUGH A NINE INSTRUCTION LOOP < 37114. 
.107778 = 3 » 363«IO»«-9 • 37114 

THE D I FFEREMCE BETWEEN THE TWO TIMES IS .07 SECONDS 
THE LOOP DIFFERENCE > 24106. IF THE MINIMUM TIME OUT 
OCCURED, R12 SHOULD i 24106. 

Errors in this routine display the following in the SA register; 
104041 - ROM parity test error 
104041 - Timeout test error 



65S3S . 
50000 . 



CLR 
XOR 
MOV\F 

BIS 
XOR 
SUB\F 



MOV 
NOP 



R13 %CALL TSBRPE 

#ER . ROP , R1 1 

#MAXTIM8H IBYT , Rl 2 %JNZRO ERRB1E 

»MAXTIMaLOBYT , Rl 2 %CALL TMOUT 
#ER.TM0,R1 1 

R12,R13 %JN2R0 ERRB1E 



TEST ROM PE / R13 = O FOR TIME OUT TEST 
CHECK ERROR CODE IN D ERROR REG 
ERROR IF NOT 2ER0 . ELSE 

R12 : LOOP COUNTER 
GO TO A TIMEOUT 

CHECK ERROR CODE IN 0 ERROR REG 
ERROR IF NO VECTOR OCCURED. ELSE 
SEE IF TIME OUT TOO SOON. 



#<LEDS + aDDP'l'INOIAG> , CRI , OCRD %JNEG ERRB1E 
%JMP INCRTN 



ERROR IF TIMEOUT / 
: ALL LEOStODD PARITY+OIAG MODE. 
JUMP TO INCREMENT TEST NUMBER AND 
RETURN. 
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TIMEOUT ROUTINE 

Tha tlinsout circuit is 
exscutad. Falling thro 
timeout circuit. Timeo 



or until tt 



REGISTER USED! 

Rt2 is 



for loop cont r o 1 . 
9 value reflecting the minin 



test error 



000276 133544 014362 010300 TMOUT: 

000277 013440 OOOOOO 100032 



S+INDIAG> , CRI , DCRD %JNZRO 1* 
ERRB 1 E 



000300 
000301 
000302 
000303 



133553 
033553 
013440 
03 1 452 



000074 
000257 
OOOOOO 
000012 



I00301 
1 10302 
I IO303 
I 10278 



1$: 
2$; 
3$: 
«$: 



BIS 
BIS 



,'IF NOT DONE, WASTE MORE TIME 
;ERROR IF HERE. 

«<MAXT IM-MI NT IMXH I B VT , R 1 3 '/.JMP 2$ IFOLLOWING LOOP FOR TIME OUT 

#<MAXT IM-MINTIMXLDB VT , R I 3 %JMP 3S ,■ MAX TIME OUT = .1 7778 SEC = 45HZ*a 

;LOOP ITERATION! 61220-MAX OR 371tS-MIN) 



OF ALL BOARD 1 TESTING 
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Q 
< 

a 

II 

cc 
o 

u. 

(A 
U 
(A 



RAM pe 

USES RO, R11IDERI, BAR AND BUF LDC 0 t 1 

CALLS THE -RAMPET' ROUTINE FORCES A RAM PARITY ERROR 
FOR ITSELF, THEN SETS UP A PARITY ERROR FOR THE 
U-PROC BY SETTING A PARITY ERROR IN ADDRESS 0 
OF RAM. ITS PARITY ERROR IS IN ADDRESS I OP RAM. 

RAM ADDRESS O CONTAINS THE U-PROC RAM PE 
RAM ADDRESS 1 CONTAINS THE O-PROC RAM PE 

- Only the D-PROC can enaDle RAM PARITY errors - 

I nput : 

Out put : 



Set ODD PARITY (ODDPI in OCR. 



R1 is a temporary reg. 
Rl 1 (DERI is Cleared. 



Errors in this routine dis 
105102 - RAM parity error 



000304 133745 

000305 013440 



000 1 00 
OOOOOO 



1 303 1 1 
1 303 1 S 



000306 036551 00O004 0 10000 

000307 013440 0 10000 01003S 



000310 033444 004004 100250 



#< 1024 . « 1 6 . ) 
#ER . RAP , Rt 1 

CRI . , DCRD 



, UBAR %CALL RAMZAP 
>ET 



;SET UBAR TO 16K, ZERO RAM WITH ODD PARITY SET 
;FORCE PARITY ERROR 

;TEST RESULTS OF R11 DURING RAM PARITY VECTOR. 
TERROR IF INCORRECT RESULTS DURING 
: VECTOR ROUTINES. 

PRESET LEGS S REENABLE SIGNALS / 
; INCREMENT TSTCNTtOI S RETURN. 



; **«««*«***«*«««»«« 



TO SAVE LAST FAILURE AND ZAP RAM 



000311 03144S 

000312 016545 

000313 034442 

000314 013440 



; *****««***«« 
007005 010000 RAMZAP: DEC 
030034 127777 XOR 
010002 173602 CLR\F 
003002 100311 MOV 



UBAR, , BAR 

#FAILUR,USAR\N %RNEG 
R2 %CZRa 



R2,SUP 



%JMP 



LOAD RAM ADDRESS / 

DONE ZEROING RAM? 
RETURN IF DONE / 

IS UBAR > FAILUR7 
SAVE BUFFER DATA IN R2 , ELSE 

CLEAR R2. 

;LOAO R2 INTO BUFFER / NEXT RAM LOCATION 
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SET UP THE RAM PARITY ERROR IN LOC 0 



NOTE: Errors in this routine dis 
iasi02 - RAM parity error 



a003tS 133744 004362 O 1 OOOO 

000316 014440 007OO0 I33S23 

000317 133544 OOOOO 1 123623 

000320 033544 00410O 010000 

000321 013740 007001 110035 



CLR 
BIS 



BIS 
MOV 



#<LEDS+INO 
.\H, BAR 
*ODOP , CRI 

#RAMPE, CRI , OCRD 
#1 . \N , BAR 



, CR I , OCRD 
•/.CALL 
•/.CALL 



S . CLRB 
S . CLRB 



WRITE EVEN PARITY 
WRITE EVEN PARITY / 



;SET EVEN RAM PARITY. 
I L OC 0 < - PARITY ERROR , 

LOC 1 <- PARITY ERROR, 
SET ODD PARITY IN CRI 

ENABLE RAM PE . 

CAUSE PROC TO VECTOR BY LOADING 
THE DEAR -> APRS 1 WITH ODD PARITY. 
VECTOR WILL OCCUR AFTER THIS INSTRUCTION, 
IF NOT, REPORT ERROR. 
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Q 
< 

a 

ir 

S 

cc 
o 

u. 
V) 

o 



ST { Durat ion 3.3 Sac ) 



Output: 

Each location in RAM will be ZERO. 

REGISTERS USED : 

RO has OLD buffer value 
R1 has NEW buffer value 



RS is the increment value (1 or -11 
RIO saves the starting value 

TEST DESCRIPTION: 

The A 1 gor i t hm ; 

1. Fill the RAM with all leros. 

2. Starting with the lowest address, rea 
verifying the previous write, write a 
bit position (starting at the LSB). an 
location, verifying the write. 

tep 2 until the highest addr 



in a Sir 
lad the s 



start ing again at the lowest address, r 
and 3 for every bit of the data word. 

Starting again at the lowest address, r 
3. and 4, but this time putting 2eros 
bi t . 



th the highest address, 
5, but stepping through 
from highest address 



Errors In this routine dis 
105105 - RAM buffer error 
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OOOOO 1 




RAMTfiT - 










INITIALIZE R6 VALUE / 






















INCREMENT TSTCNTIO) A RETURN. 


00032 3 


133745 


000100 


1303 1 1 








MBi\B V ^ n 1 1 
UBBK /sLALL 


R A M Z A P 


GO INITIALIZE RAM 




000324 


034440 


000000 


000000 






RO 






INITIALIZE OLD BUFFER VALUE 


0003 25 


133750 


WW 1 w 


1 00343 








R I 0 % JMP 


4$ 


INITIALIZE R10 VALUE (I6KI 


00032 8 


0 1 65 4 2 


000034 


0 1 0000 


1 $ : 


X Q R 


#PAI LURi R2\N 






DDES UBAR s FAILUR? 




0003 27 


0334 46 


0 1 7005 


1 403 34 




MQ V\F 


11 R A b BAD 
UDMKf 1 DMK 




25 


JUMP IF IT DOES, ELSE 






















IS UBAR NEGATIVE? 




0003 30 


O 1 6500 


030003 


1 00337 




■ 


(BUF ) , RO\N 


%JNEG 




EXIT LOOP IF DONE / 






















IS OLD BUFFER VALUE DK? 




00033 t 


01 344 1 


0 1 3001 


04003 5 




Mav\ p 


R1 , \N. SUP 


%JNZRa 




ERROR IP NOT, ELSE 






















WRITE NEW VALUE TO BUFFER. 


0003 3 2 


0334 45 


007005 


000000 




MOV 


UBAR, , BAR 






RESET RAM ADDRESS 




0003 3 3 


O 1 6501 


00000 3 


0 1 0000 






(BUF) ,R1\N 






IS NEW BUFFER VALUE OK? 




0003 3 4 


O30 145 


0 1 000 S 


0 5 00 35 


2$ : 


ADD\F 


Re . UBAR 


%JHZRO 


ERR82E 


ERROR IF NOT, ELSE 






















SET NEXT RAM ADDRESS. 






033442 


000005 


oooooo 




MOV 


UBAR,R2 






SAVE RAH ADDRESS IN R2 




00033 6 


1 3SS42 


000300 


100326 




B I C 


#BITI5!BITt4,R2 %JMP 


1$ 


GET RIO OF JUNK BITS S 






















DO NEXT COMPARE. 




000337 


033440 


OOOOO 1 


OOOOOO 


3$: 


MOV 


R t , RO 






THE NEW BUFFER VALUE IS 


NOW THE OLD BUFFER 


000340 


176S41 


010200 


01 0344 




XOR\L 


#100000, Rt 


HJNZRD 


5$ 


COMPUTE NEXT NEW BUFFER 


VALUE 


000341 


132446 


000006 


010000 




NEG 


R6 






CHANGE SENSE QF RS 






















DONE WITH TEST (DID R6 


GO FROM - t TO t ) ? 


00O342 


1 37750 


030300 


010250 




MOV 


#< 1 024 . < t 6 . > 


1 ,R10 %JNNEG INCRTN 


;RETURN IF DONE / 






















RIO HAS NEW ENDING ADDRESS (16k-t). 


0O0343 


03374 1 


000001 


0 1 0000 


4$ : 


MOV 


#1 , R1 






INITIALIZE NEW BUFFER VALUE 


0003 4 4 


033445 


007010 


1 10326 


S$: 


MOV 


RIO, UBAR. BAR 


%JMP 


1$ 


RESET STARTING VALUE 





o 
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LEV02 



********** 



SOI CLOCK ROUTINE 

Errors in this routine display tha following In tha SA register; 
105152 - SDI error 



; « « * « * * X 



;*«*«««««*««««« 



0O0345 


034S 1 S 


1 10002 


000039 


SD ICLK : 


AND 


I RTDS ) , R1 5 


%JNCSR 


ERRB2H 


; ERROR 


IF 


RTCS 


NOT READY 


000349 


01 S 1 95 


150014 


000039 




XOR 


Rt4,R15\N 


%JNDSR 


ERRS2H 


: ERROR 


IF 


RTDS 


NOT READY 


000347 


01 3440 


010000 


010039 




NOP 




%JNZRO 


ERRB2H 


: ERROR 


I F 


RTDS 


DATA NOT RECEIVED AS SENT BY RTCS 


0003B0 


170459 


149019 


1 50039 


SDICL1 : 


INC\LF 


R1 9 , , RTCS 


%JOSER 


ERRB2H 


; ERROR 


I F 


RTDS 


PULSE OR PARITY ERROR 




















; RTCS 


1 


3,7, 


F,1F,3F,7F,FF 


0003S 1 


O13440 


1 100OO 


14003 9 


SDICL2 : 


NOP\F 




%JCSR 


ERRB2H 


: ERROR 


IF 


RTCS 


NOT CLEARED BY RTCS LOAD 


0003B2 


133T55 


1 502O0 


100039 




MOV 


#RWROV , R 1 S 


%JDSR 


ERRB2H 


: ERROR 


IF 


RTDS 


NOT CLEARED BY RTCS LOAD 



000353 033555 



lIKATTN-f DRDY'I'SEC + IDX+AVAI L> , R1 S %JMP 0CLK4S 



SEND NEXT RTCS FRAME. 
R15: RTCS MASK 
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SDI INTERCONNECT TES 

This test sends data to the di 
X amount of times, then 
related signals are checked for 
Data is clocked thru the TTL 132 
then ver i f i ed . 



the diagnostic wrap port by clocking it 
checks for the proper signals. All SDI 



Dk at high or low 
si and ECL (33. 



states . 
: locks 1 , 



If a port wrap connector i< 
PIN 23 (EXT. TEST LI is gr e 
be tested in the same mano 
ensure that the SI RCV/DRV 
se 1 ect ed port . 

REGISTERS USED: 



inserted in J3 on the SOI board and 
ports (3 - o ) will 
lie wrap por t . This 
ts will be tested for each 



R11 is NOT USED 
RI2 has CLDK1S Shift data t 
Rt3 has CLOKie number of clocks 
R14 has RTDS compare data 
RIS has RTDS bit mask 
R16 has RTCS data 

Errors in this routine display the following in the SA register: 
10S152 - SDI error 



0O03S4 13SSe4 0E4360 140355 SDITST: BIC\T 



#LEDS , CRI , DCRD %TDPF 



ilF OPF IS SET, REME 
; LOOP - ON -MI CROTEST 



;;Get RTDS in sync with DPROC - RTCS t RTDS will always be at an 



0003SS 
0003Se 
0003S7 



000360 
00036 I 



0003G2 
000383 
000364 



00036S 
KDSDP 



0344S6 
033756 
073456 



013440 
034484 



033554 
1 33554 
033S54 



005478 130506 
005001 120507 
0050 I 8 OOOOOO 



CLR 
MOV 
ROT\L 



#1 , R 1 6 , RTCS 
R1 6, , RTCS 



%CALL aCLK48 



;CLEAR OUT RTCS / SET CLEAR / DO MANY CLOCKS 

OUS i SEND FRAME WITH CORRECT PARITY 



;;Syne RTDS to DPROC 



1 50000 
000674 



1 2OS10 
1 20350 



IPRCLR %CALL 



000002 120345 
000200 130345 
000001 120345 



000016 120350 
KDB50 . MI CROCODE . 



OCLK 1 
SDICL 1 



SDICLK 
SDICLK 
SDICLK 



:CLOCK RTDS ONC 
;R14< RTDS COMP 
; RESET I/O CLE 



IF RTCS LOAD DID NOT CLEAR %DSR 
»e DATA / GET FIRST FRAME IN RTDS / 




;RTCS! #WRT, 
;RTCS! I«TCS + #RD, 
iRTCSi RTCS*#CROY. 



Test for on next call: 

RTDS> *ATTN 
RTOSi RTOSI-VRWRDY 
RTD5-f#DRDY 



NEXT DATA FRAME IF #CONT FAILURE: #SEC+#IDX 
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R0T\R R16 



:;These bits match between RTCS 8 RTDS 



BIS 
BIS 
BIS 



#SEC , R 1 4 
#IDX , R1 4 
#AVA i L , R14 



;;Force PARITY ERROR 



000372 
000373 



034456 
0344S2 



1 40478 
000672 



040036 
1 30345 



CLR\F 
CLR 



R16 
R1 2 



CSCLR 
CRCLR 



%CALL SDICLK 
%CALL SDICLK 
%CALL SDICLK 



%JNDSER ERRB2H 
%CALL SDICLK 



;RTCS: RTCSt#INI, 
,RTCS: RTCSt*RTCS 1 3 , 
;RTCSe RTCSt#RTC5 1 4 , 



Test for on next call: 

RTDS> RTDS+fSEC 
RTDS" RTDSil'#IDX 
RTOSs RTD5+#AVAIL 



PARITY ERROR WILL BE GENERATED AFTER CLOCK CALL 



;ERR0R IF NO RTDS PARITY ERROR 

,SEMD CORRECT PARITY TO STOP FUTURE ERRORS / 
; RESET I/O CLEAR. 



Q 
< 

a 

II 

cc 
o 

LU 

CO 

o 

CO 



:SD1 test done 



RTCS DATA : RTDS DATAi 
WRITE DATA s READ DATA: 



???? , 
0000 , 



0101 , 
0001 , 



01 

0003 , 



0007. OOOF, 001F, 003F , 007F, OOFF . 01FF 



KDBDP 
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«««*««*«**«*«««*«« 



>««««»«**««««««««« 



SDWRT : 
SDRD : 



SERGES WRITE MODE TEST 
SERGES READ MODE TEST 



FOR THE SERDBS WRITE TEST: 





.(!)--- 








1 1 


V V 


1 ! 


V V 


♦WRT--RD* 


! ! 


+WRT- -RDt 


(lel >l !--> + 


1 1 




2eBCH, 1 SERDBS! 1 


1 1 


1 SERDESI 


FFrPH ! 16 < ! 


1 1 


! 1« ! 
1 ! 


! 1 ! 
+ TS--TTL* 1. 
! ! t 


) I 
1 I 

1 1 


♦ TS- -TTI.+ 

! 



♦ - ( 1 )- ! -- 



( 10) ■> I 



• ( 1 1 - > 1 



-> NRZ SERIAL DATA OUT 



SOFTWARE CALCULATES THE SUM 



WHAT HAPPENS IF IP5SE < ITSECC 



I 



WRITE MODE 

WRITE MODE 

READ MODE 

READ MODE 



TTl WRAP SD1S -> SD10 

TTL WRAP S016 -> SD1B 

TTL WRAP NRZ DATA IN - 

TTL WRAP NRZ DATA IN - 



->soie a NRZ OUT 

* NRZ OUT 

> S018 S SD10 

> SDie t SD10 -> NRZ OUT 



The Diagnostic Clock and data out can be injected at ttl« ECL encoder 
then wrapped through to the ECL decoder to the NRZ serial data in. It 
can also be wrapped bypassing the ECL and only using TTL paths. There 
is a one c1ocl^ delay through the ECL path. 



«««««««««*««*«*«***«««««**««*«««*«*««**«««*****««««*«*«« 



«**««««« 
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; «««««««««««*« 

Input : 
Out put : 



(«««***««««««*««*«> 



**««««*««*****««**«««««««***«** 



[«***«««*»«*«* 



ECC output wi11 change. 
REGS R7-R16 " 



REGISTERS USED: 

R11 : USED FOR LOOP COUNTER 

R12 : HOLDS SERIAL DATA 

R13 : HOLDS # OF CLOCKS 

R14 : TEMP S, HOLDS ECC REGISTER VALUE 

R15 " (DBARI FOR BAR INCREMENT 

R16 : HOLDS ECC SUM 

R17 = SEROES PARALLEL DATA. (READ): EOC , 

LOAD R17 WITH VALUE - 1 



IWRITE): WRITE DATA, 



CALLS SD.RS, CLK, SDCLK, GENSVN, GETECC, 0 . GECC 
[ ;*********«*««*****««*«******««****««*«««««««««***««**««*«««*« 



£«««««««** 
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*«****««*«**«**«**«***««*********«*««**««**«**«*«**««** 
WRITE MODE - WRAP SBRDES 16 ONLV 

This test checks the parallel data, residue ready, overrun and 
WRC signals for being stuck high or low. A sync pattern is 
loaded in the SERDES 16. After the required amount of clocks, 
a pattern is read. The pattern has become skewed by this 
method, but is equal to a specific value. The pattern is 
verified and checked for stuck at high or low states. 



«»««««««*««*«« 



WORD 1 2 3 

;WRITE DATA : 26BC, BOOO , COOO, EOOO 



2 BIT TIMES 



8 BIT 
SD1 6 



POOO , ... rPPP , O, 8000 . 
WRC RELATIONSHIP IP SERDES 18 IN WRONG MODE 



254 
FFFF , 



25S 2S6 257 
0, 8000, EDO: 



25S - > 
COOO, ECC 



; 10 BIT 
SOI 8 



; I 6 BIT 
SO I 8 



; 10 BIT 
SOtO 



I I TEST WRAP HERE t HERE 



TEST %RRDY 



000375 
000376 



033453 
01 4440 



0007 1 1 
005740 



1 30533 
010000 



Errors in this routine display the following in the SA register: 
105153 - write mode, wrap SERDES 16 error 



; ;«*«««««*««**«««*** 



«««««»«««*«* 



************ 



000374 03375 1 OOOOSO 130514 SDWRT : 



MOV #<39 . f 1 > , R 1 1 

; ; Send PARALLEL data 
MOV R 1 1 , R1 3 IPSSE 

CLR Ro , RTcs psecc 



^CLOCKS TO FIRST TEST POINT. INITIALIZE SBRDES 



SET SERDES ENABLE / 

GENERATE SVNC PATTERN 8 SERDES 
SET ECC ENABLE (SERDES 10 ENABLE) FOR RRDY TEST 



000377 

000400 

0O040 1 

000402 
000403 



0244S2 

133754 

1 S0454 

013440 
0 18514 



006452 

1 70257 

000774 

1 80720 
170646 



1 20S 13 

1 1 0036 

1 20S 1 0 

O 1 0038 
010038 



:;Send the SYNC character 

CLR R12\a,R12,SD IPSCMD %CALL OCLKOO 

MOV ##257, R14 %JWRC ERRB2H 

INC\R R14 IPSECCT %CALL 0CLK1 

NOP IFSRM KJNOVER BRRB2H 

XOR (S0),R14\N IPRCMD %JNWRC ERRB3H 



; t emp bic #bit1S,cri 
KDB50. MICROCODE., 22- APR-1988 11:27:18.96 



%jn2ro errb2h 



SEND SVNC PATTERN TO SERDES t RETURN FROM CLOCK 

ROUTINE JUST BEFORE WRC DOWN THIRD TIME 
ERROR IF WRC TO EARLY / 

R14 : SHIFTED SYNCi D780H 
CLOCK 1 TIME / SET ECC TIME 

ALLOWS FOR ECL OR TTL CLOCK WRAP 
ERROR IF OVERRUN NOT TURNED ON 
ERROR I F WRC LATE / 

SDi DTSOHt 1S3600 0 
ERROR IF NOT WRAP PROPERLY. R18: ECC SUM 
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000404 013440 O1060O 010036 



000405 033753 000045 1305 11 

000406 033755 007060 120525 



%JNZRa ERRB2H : ERROR IF NOT WRAP PROPERLY. R16: ECC SUM 
: WRITE MODE - IPRDPFs WRITE CLKS 



;TeSt %RRDY 



MOV 
MOV 



#37 . , R 1 3 
#80, DEAR , BAR 



%CALL 
%CALL 



OCLK :GENERATE 37. CLOCKS 

D.RRDY :TEST %RRDY / DBAR, BAR -> LOC 60 



KDBDP 
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SERDES <S a SEROES 10 



000407 


03375 1 


000021 


1 305 1 4 




MOV 


#17 


. , R1 1 


%CALL SD.RST 


RESET lOC'S/RII HAS CLOCK COUNT 












; ; Send 


PARALLEL data 






000410 


0334S3 


00071 1 


1 30533 




MOV 


R1 1 


, R13 PSSE 


HCALL GENSVN 


GENERATE SYNC PATTERN « SEROES 












: ; Send 


tna 


SVNC charactar 




0004 1 1 


024452 


006752 


1 20463 


TPO 1 0 : 


CLR 


R12\0,R12,S0 


VSECC %CALL CLKP 


SEND SVUC PATTBBM TO fiBPRPQ PI flrK 1*7 TFMICC <n 
aEiiu ainia rHi ibrh iu 9ERUE>k i>lui«k If lines 9U 




















RETURN PROM CLOCK ROUTINE AT START OF WORD. 




















CLEAR R17 SO DATAt 1,3,7. ... FFFF, 0, 1 ... 




















READ DATA i 1.3,7 777 












: ; Ss 1 f 


adjustment for 


TTL or ECL wrap 




0004 1 2 


0337S0 


1 00060 


020462 




MDV 


060, RIO 


%CNPRDY CLK1 


ADJUST FOR ECL OR TTL WRAP. 












; ; Send 


2S6 . 


WORDS of 


data ( 10. BITS at a 


timsl 


0004 1 3 


0337S 1 


0OO0O5 


120501 




MOV 


»S . 


, R 1 1 


%CALL SDCLK 


WORDS 1- 4. GET TO WHERE ECC IS VALID 


0004 1 4 


0344Se 


10001 6 


010036 




CLR 


R1 6 




%JNPROY ERRB2H 


ERROR IF 4TH PRDY NOT SET. (IN WORD 4 BEFORE LOAD 


0004 1 5 


0737S 1 


0003 1 2 


130501 




MOV\L 


IIX404 . /2> , R1 t 


%CALL SDCLK 


WORDS 5-256 












Load 


WORD 


2 5 7." 256. 




0004 1 6 


03375 1 


000004 


130S01 




MOV 


#4 . 


, R1 1 


HCALL SDCLK 


WORD 257 -256. R11: 4 10 BIT WORDS FOR IPRECCT 




















LET WORD 257< COOOH . IT IS NORMALLY THE EDC WORD 












; ; Load 


word 


259. and 


set ECC time enable 


(IPSECCTI 


0004 1 7 


033455 


007770 


0 1 oooo 


T PO 1 1 : 


MO V 


RIO, DBAR, BAR 


(PSECCT 


ECC1 IN BAR: 62. HERE IN WORD 2S9 BEFORE LOAD 


000420 


03375 1 


000020 


130501 




MOV 


#1 6 


. , R1 1 


%CALL SDCLK ;WaRDS 259-26S 












; ; Load 


word 


269. and 


reset ECC time enable (IPRECCT) 


00042 1 


033751 


000010 


000000 




MOV 


»» . 


, R 1 1 




R11 : 273-269 WORDS IN 10 BIT MODE 


000422 


034457 


000577 


1 3050 t 




CLR 


R1 7 


(PRECCT %CALL SDCLK 


WORDS 269-274. HERE IN WORD 274 BEFORE LOAD 




















R17: 0 SO WRAP DATA ■ 30O0H 












; ; Load 


WORD 


274 . 






000423 


1337S3 


000060 


1 2053 1 




MOV 


»»B0, R13 


XCALL S.SRM 


SET READ MODE AND XOR (SD],R11\N S>RECC 




















HERE IN WORD 274 BEFORE LOAD 


000424 


01 3440 


010520 


000036 




NOP 




IPRRM 


%JNZRO ERRB2H 


ERROR IF (PRECCT DID NOT WORK PROPERLY. 




















WRAP DATA WRONG BECAUSE QIRCMD NOT WRAPPING 




















SD16 -> SD10 -> SD16 












; ; Load 


WORD 


7 77, 






KDBDP 




KDB50. MICROCODE 


, 22 -APR 


1986 11 


; 27 : 


16.96 







o 
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000425 033753 000040 130464 

000426 133751 000337 120531 

000427 030156 O 1 00 1 1 010036 



2901 ASSEMBLER VERSION 32 



MOV 
MOV 
ADD 



#32 . , R1 3 
##337 , R1 1 
R1 1 , R1 6 



■/.CALL CLK 
%CALL S.SRM 
tJNZRO ERRB2H 
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;CLK16-> I CLK32-> O 
;R13' O. R17: EDC VALUE 
:ERROR IF (PRECC NOT WORKING. 
; DATA SHOULD BE : O 

: Rt6 ADDITION TO MAKE 2ER0 FOR TEST 



c 



KDBDP 
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0O043O 
00043 t 



000432 
OO0433 



000434 
OO0435 



000438 
000437 



030558 
033755 



030 156 
030 15 6 



033751 
0 13444 



0 13460 
1 33S44 



000000 
037060 



0000 1 7 
0300 1 7 



000042 
0 1 0004 



030600 
004360 



130440 
O 1 0036 



120440 
1 1 0038 



1 20537 
040036 



1 50437 
1 10250 



SERIAL LOAD SERDES 16 S SERDES 10 
NOTE: Ttiis usss 4 LEVELS So may haVB to Da in oalling level 



TPO 1 4 : 
TP01 6 : 



ADD 
MOV 



ADD 
ADD 



MOV 
TST\F 



NOP\T 
BIS 



#0 . R 1 6 

#SO, DBAR, BAR 



R 1 7 , R 1 8 
R 1 7 , R1 8 



# < 1 7 , 
CR I 



<?ROPF 
#LEOS , CRI , DCRD 



%CAL L 
%JNNEG 



%CALL 
'/.JNEG 



%CALL 
%JNZRO 



%TNEG 
XJMP 



ECCRD 
eRRB2H 



ECCRD 
ERRB2H 



GETECC 
ERRB2H 



;MAKE R16= O FOR LAST TEST 

; ERROR IF RSGEN GIVES ECC ERROR 

; CLEAR DBAR SO ECCRD: WILL WRITE OVER ECC SYMBOLS 

;TEST POR ECC ERROR. ADD READ EDC TO ECC SUM 

;ERROR IF RSGEN NOT GIVE ECC ERROR 

; ADD READ EDC TO ECC SUM 

;GET ECC RESIDUES: ECC ERROR 

;ERROR IF ECC SUM (RIB) NOT CORRECT 

PRESET OPF IF NO LOOP-ON-TEST 

.-DESELBCT DIAGNOSTIC WRAP PORT 



KDB50 . MI CROCODE . ,22-APR-l9St 11:27:16.98 



KDBDP DIGITAL EOUIPMENT 

KDB D-PROC DIAGNOSTICS 



2901 ASSE 



TEST SE 



1 8 , 



10, 



SGEN AND ECC CIRCUITRY 



This tost Simulates writing a sector's worth of data to the disk 
and makes sure that the timing between the SERDES 18 and SERDES 
10 is correct and the summation of wrapped data doesn't gat 
altered. Then, the test simulates a read from a disk. It 
tests the ECC circuitry and the RSGEN chip. An error indicator 
on the RSGEN is tested for Oeing stuck high or low. The timing 
between the SERDES 16, SERDES to and the RSGEN is checked. 



Errors in this routine display the following in the SA register; 
105154 - Read mode, SERDES 16, 10 RSGEN and ECC circuitry error 



000440 013440 000000 130516 ECCRD: 



000441 013456 OO07 1 8 130533 



000442 170451 000753 130460 TP012: 



;;Entry condition, R13 : 0 
NOP %CALL 

; -.Sena parallel data 

TST RIB (PSSE %CALL 

;;Send the SYNC character 
INC\L R13,R11 IPSECC KCALi. 



'S a 00 NOT CLOCK. Rt3: 



CLOCK COUNT 



iGENERATE SYNC PATTERN S SERDES 

ADO R17 TO RI6 SO RIB WILL KEEP ECC AND EOC SUM 
TST RIB is for DEBUG. 
NOP may be used . 



;SEND SYNC PATTERN TO SERDES CLOCK IT TIMES SO 
1 RETURN FROM CLOCK ROUTINE AT START OF WORD . 



000443 034452 000412 120501 

000444 033757 000105 OOOOOO 



OO044S 033751 000377 120501 



000448 034452 000772 0 10000 
000447 033753 OOOO 1 0 130484 



; temp 
; t amp 



#bi t 1 6 , or i 
r 1 2 



CLR R12 aSBPF 

MOV #69 . , R 1 7 

,':Send 255. WORDS of data (16. BITS at a time) 



%call SdClk ;SEND 2 WORDS. R11> 2. a>SDPF: READ CLKS 

%CALL SDCLK ,'SEND 2 WORDS. R1 1 : 2. VSOPF: READ CLKS 

; CLEAR Rt2 SO DATA: 1,3,7, .. ,FFFF, O, 1, 



#255 . , R 1 1 



:WOROS 3-257. LET EDC: COOOH 



000450 033755 00706 1 OOOOOO 

000451 033751 0000 16 120500 TP013: 
KDBDP KOBSO . MICROCODE ., 22-APR' 



;;Un1oad word 256. and set ECC time enable (1?SECCT] 
CLR R12 tPSECCT 

MOV #S.,R13 r.CALL CLK : SEND FILL BITS 

;;Sand WORD 257. - 28S. and ECC symbols l - 14. 

MOV #6 1, DBAR , BAR 



ECC I AT DBAR: 8 10. 
HERE IN WORD 257 BEFORE UNLOAD 



MOV *14 . , R1 1 

1 98S 11:27:16.98 



%CALL 



ROCLK 



;UNLOAD WORDS 257- 265. 
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PAGE 



1 I O 



000452 013440 

000453 033751 

000454 013700 



oooseo 

000007 
000007 



OOOOOO 
1 20500 
127777 



; Rill 14 10 BIT WORDS TO (PRECCT 

;;Ssnd WORD 266. and rasat ECC t i ma anable (VRECCT) 
IPRECCT 

#7 . , R 1 1 
(ECC I 



NOP 
MOV 
TST 



%CALL 
HRET 



RDCLK 



:HERE IN WORD 268 BEFORE UNLOADED 

JSEND EXTRA CLOCKS TO SEE IF RSGEN CLOCKS STOP 
;TEST FOR ECC ERROR ON RETURN. ERROR IF NEC: 1 



o 



KD8S0. MICROCODE.. 22- APR-19<a 11:27:16.96 



KDBDP DIGITAL EOUIPMENT 

KDB D-PROC DIAGNOSTICS 



2901 ASSEMBLER VERSION 32 



Q 
< 

a 

II 

cc 
o 

u. 

V) 

u 

V) 



■ LEV03 BV RESET 
CLK: 

CLK1: CLKtO: CLK16: 



CLOCKING 



1 nput : 
Out put : 



NUMBER OF SPECIFIED PULSES FOR THE CONTROL REGISTER 



R12 SHIFTED RIGHT R13 TIMES. 

REGISTERS USED : 

R11 t TESTED ON RETURN. USED FOR LOOP COUNTER 
R12 : HOLDS SERIAL DATA 
R13 : HOLDS * OF CLOCKS 
Rie I HOLDS ECC SUM 

R17 : SERDES PARALLEL DATA. (READ): EDC. (WRITE): WRITE DATA 
CALLS SD.RS, CLK, SOCLK, GENSVN, , D . GECC 

Errors in this routine display tha following in the SA register; 
IOS154 ■ Read mode, SERDES 16, 10 RSGEN and ECC circuitry error 



000455 
000456 
0O0457 

OOO4 60 
0004 8 1 
000462 



O0O4 6 3 
000464 
000465 
000466 
000467 
000470 
00047 1 
000472 













««****«**«*««««*««*** 




0337S3 


000 1 00 


100464 


CLK64 : 


MOV 


#64 . , R 1 3 


rojMP 


CLK 


; GENERATE 


64. CLOCKS 




033753 


000040 


1 0O464 


CLK32 : 


MOV 


#32 . . R 1 3 


%JMP 


CLK 


; GENERATE 


32. CLOCKS 




0337S3 


O00OO6 


1 1 0464 


CLK6 : 


MOV 


#6 . , R 1 3 


%JMP 


CLK 


; GENERATE 


6. CLOCKS 




033753 


000020 


1 004 64 


CLK 1 6 : 


MOV 


# 1 6 . . R 1 3 


%JMP 


CLK 


: GENERATE 


16. CLOCKS 




033753 


0000 1 2 


1 10464 


CLK1 0 : 


MOV 


#10. . R 1 3 


%JMP 


CLK 


: GENERATE 


10. CLOCKS 




033753 


0OO0O1 


10O464 


CLK1 : 


MOV 


#1 , R 1 3 


%JMP 


CLK 


; GENERATE 


1 . CLOCK 












; ; C 1 OCK 


r out 1 ne - Wr i t e 


! PRDPF 


Read 


IPSDPF 






O 13453 


1OO013 


100036 


CLKP : 


TST 


R13 


%JPRDV 


ERRB2H 


:ERR0R IF 


PROY NOT RESET BV SD16 LOAD/UNLOAD 


053452 


010012 


1 40505 


CLK: 


ROT\RF 


R1 2 


liJZRa 


CLK01 


;SHIFT DATA PATTERN 




133564 


044010 


040466 




B IS\T 


IDDDO. CRI , DCRD 


%TISB 




;IF DATA LSB : 1, ODD TO CR 




1 33544 


1 640O4 


1 50036 




BIS\F 


#0DC ,CRI . DCRD 


%JOVER 


ERRB2H 


JERRDR IF 


SDI6 NOT UNLOADED IN TIME 




1 35544 


OO4004 


OOOOOO 




BIC 


#0DC . CRI .DCRD 












135544 


004010 


OOOOOO 




BIC 


ifODO, CRI .DCRD 






:CLEAR DIAGNOSTIC CLOCK/DATA 




031453 


100013 


010464 




DEC 


R13 


%JNPRDy 


CLK 


;LO0P FOR 


NEXT CLOCK 




01 3457 


1 7001 7 


0S0464 


CLKOO : 


TST\F 


Rt7 


%JNWRC 


CLK 


; «»NDP\F 














; ; Load 


or UnloadSERDES 


1 6 When 


PRDY a 


WRC only 












; t amp 


t St 


or i 


















: t emp 


xor \ 1 t 


( sd) , r 1 7 


% j n e g 


c 1 Kp 


;READ MODE 


- GET DATA AND CALCULATE 


EDC 


076537 


060006 


1 40463 




X0R\LT 


(SD 1 . R1 7 


Sjopf 


CLKP 


;READ MODE 


- GET DATA AND CALCULATE 


EDC 










: : Can save 1 word if can figure 


how to 


use INCNL for read mode 





KDBOP 
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00047* 
000475 



1 504S7 
01 3457 



000017 
00801 7 



000000 
100463 



I NC\R 
MOV 



R I 7 

R t 7 , \N , SD 



iWRITE MOOE 
;DATA< SOOO, 



' UPDATE DATA AND LOAD SERDES 
COOO, EOOO, ... FFPP, 0, SOOO , 
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ROCLK : 
SDCLK : 



DEAR: BUFFER POINTER TO START OF DATA STORAGE 



REGISTERS USED : 

R1 1 : USED FDR LOOP COU 
R12 = HOLDS SERIAL DATA 
R13 : HOLDS # OF CLOCKS 
R 1 S M DEAR ) FOR BAR IN 
R16 : HOLDS ECC SUM 
R17 : SERDES PARALLEL DATA 

CALLS CLKIO 



tITE DATA 



; ; Load RESIDUES 



Q 
< 

a 

II 

cc 
o 

u. 

V) 

o 

V) 



000478 031451 
000477 130455 
OOOSOO 033712 



0000 1 1 
017015 
000003 



000501 150462 060012 

000502 03 145 1 0800 1 1 



120461 ROCLKO: 
1 27777 

1 10476 RDCLK: 



030461 SDCLK: 
130460 



000503 120455 017015 000501 TP017: 



000504 013451 000011 127777 CLK02: 

000505 030518 003007 110504 CLKOI: 



DEC 
INC 
MOV 



R1 1 

DBAR , , BAR 
(SUF 1 , R1 2 



: ; C 1 ocK 1 OOP 



t St 

1 ne\r 

tst 

dac 

INC\R 
DEC 



TST 
ADD 



cr i 
r 1 2 



R12 
R1 1 



%CAL L 
%RZRD 
%JMP 



CLKIO 
RDCLKO 



READ MODE - SEND DATA 18 BITS AT A TIME 
IS THE LOOP D0NE7 

GET NEXT ECC RESIDUE FOR SERIALIZING 



DBAR\0 , , BAR 
turn for SDCLK « CLK routines 
R t 1 %RET 
I ECC I , R1 6 , SUF %JMP C 



%cnneg 


c 1k 1 0 


IWRITE 


MOOE 


SEND 


DATA 


1 O 


BITS 


AT 


A 


TIME 


%cneg 


G 1k1 6 


; READ 


MODE 


SEND 


DATA 


1 6 


BITS 


AT 


A 


TIME 


XCNOPF 


CLKIO 


; WR I T E 


MODE 


SEND 


DATA 


10 


BITS 


AT 


A 


TIME 


%GOPF 


CLK1 6 


: READ 


MODE 


SEND 


DATA 


16 


BI TS 


AT 


A 


TIME 


%JNZRO 


SDCLK 


; IS THE 


LOOP 


DONE? 















R1 1 s WORD COUNT 

RETURN TO SOCLK OR C1.K ROUTINE 

Rt6> ECC SUM FOR DATA PIEtO • CLOCK AT 10 BIT RATE 

SAVE ECC VALUES IN SUPPER 
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*«*«**«««*««*«* 



««««*««»»*«»**«**«*««« 



OCLK: ONLY CLOCK 
I nput : 

R13 : NUMBER OP SPECIFIED PULSES FOR THE CONTROL REGISTER 

Out put : 

R I 3 : O 

RI2 SHIFTED RIGHT R13 TIMES. 

REGISTERS USED: 

R13 : HOLDS # OF CLOCKS 



; «*««*««« 



*«*****««**«»««*««««*«««*««««««**«*«*««******.«««»««* 



0O0506 
OO0507 
0005 1 0 

0005 t I 
0005 t 2 
000S13 



0004 1 1 
000S04 



0O04 1 7 
0O0504 



133753 0003T7 100511 OCLKRS: 

033753 OOOOeO 110511 DCLK4S: 

033753 000001 1005 11 OCLKI: 

133544 014004 157777 OCLK: 

135544 004004 000000 

031453 000013 110511 DCLKOO: 



START 
ONLY 



START 
ONLY 



0004 1 7 
000503 
000472 



START 

THEN 

THEN 



MOV 
MOV 
MOV 

BIS\F 

BIG 

DEC 



#1 77400, R1 3 
#48 . , R1 3 

# 1 , , R 1 3 

«DDC , CRI , DCRD 
#DDC , CRI , DCRD 
Rl 3 



%JMP 
T.JMP 
7. JMP 

%RZRO 

XJMP 



OCLK 
OCLK 
OCLK 



^GENERATE LOTS OF CLOCKS FOR RESET 
^GENERATE 48. CLOCKS 
: GENERATE 1 . CLOCK 

SET DIAGNOSTIC CLOCK 
RESET DIAGNOSTIC CLOCK 
NEXT CLOCK PLEASE / 
DONE WITH ALL CLOCKS? 



s TP010 
: CLK02 

SYM2 = H 

SYMS t H 

SYM10 t H 

SYM407I H 

SUM s H 

= TP011 
: CLK02 



;WRITE MODE 

SYM3 ! H 

SVM7 ! H 

SYM11 : H 

SYM408: H 



;WR1TE MODE 



SYM4 = 
SYMS : 
SYM12 : 
SYM409 a 



SYMS : 
SYMS > 
SYM13 : 
SVM410: 



ACTUAL ECC SYMBOLS ARE THE LOWER 10 BITS 
ECC-2 : ED89H ECC-1 : EFS2H 



ECC01 
ECC05 
ECC09 
ECC 1 3 
ECC 1 a 

! TPon 

= TP0t7 
: CLKOO 



8F29 ECC02 : 3F5A 

8C01 ECC06 : SD37 

aC24 ECC10 : 8CB8 

SESF 77 ECC14 : SCSI 

8CD3 ECC17 : 8FS2 



ECC03 3 SCC7 
ECC07 : SCSI 
ECCII : 8F8E 
GARBAGE: OOOF 



ECC04 
ECC08 
ECC12 
ECC15 



SDB3 
8C79 
SDA2 
8P1S 



;T0 TRIGGER ANALYSER AT START OF ECC SYMBOL 
:DATA: ODODH 
;DATA: 0006H 
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000430 
00045 1 
000476 



START 

THEN 

ONLY 



SDRD 

TP013 

RDCLKO 



;READ MODE LOADING SERIAL DATA 



ACTUAL eCC SYMBOLS ARE THE LOWER 10 BITS 



ECC01 : 8F29 ECC02 : 8P5A 

ECC05 : 8C01 ECC06 : SD37 

ECC09 t SC24 ECCIO : 8CS8 

ECC13 s 8E9F 77 ECC14 s 8C81 

ECC17 ! SF62 



00O442 
000B04 



START 
ONLY 



! TP012 
■ CLK02 

READ MODE 

SYM2 : H 

SYMS I H 

SYM10 1 H 

SYM407I H 

SUM X H 



:READ MODE 



SYM3 : H 

SYM7 = H 

SYM11 : H 

SYM408: H 



ECC03 : 8CC7 
ECC07 : 8CB1 
ECC11 I 8F8E 



SYM4 : 
SVM8 : 
SYM12 : 
SYM409 : 



eCC04 : 3063 
ECC08 : 8C79 
ECC12 
ECC 1 6 



8DA2 
8C03 



SYMS a 
SYM9 : 
SVM13 



SYM4103 H 



Q 
< 
3 
O 

II 

s 

K 

o 

u. 

V) 

u 



KDBOP 
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o 



OOOS 1 4 


013440 


00O52O 


1 202SO 


SD 


RST : 


NOP 


OOOS 1 S 


0344S7 


000577 


1 2osoe 






CLR 


OOOS t a 


01 3440 


000500 


oooooo 


SD 


RS : 


NOP 


OOOS 1 7 


0 1 3440 


100540 


1 1 O036 






NOP 


000520 


013440 


1 50620 


1 1 0036 






NOP 


00052 1 


0 1 3 440 


000420 


OOOOOO 






NOP 


000522 


0 13440 


1 204S0 


1 00036 


SORRDV : 


NOP 


000523 


0 1 3440 


1 40560 


1 1 0036 






NOP 



RESET ROUTINE 



REGISTERS USED: 

RI3 ! HOLDS # OF CLOCKS 
Rn ! SERD6S PHRALLEL DATA. 



SITE DATA 



Errors in this 
10SIS3 - Writ 
105 154 



:ine display tns following in tne SA regtstsrj 
e mode, wrap SERDES 16 error 
mode, SERDES IB. 10 RSGEN and ECC circuitry error 



;;Initia1iie SERDES and DIAGNOSTIC 



%CALL 
LL 



OCLKRS 



IPSRSGEN %JOVER ERR82H 



(PRRSGEN 

ffSCLR 

OPRCLR 



;SeT TO WRITE MODE 
iRESET ECC TIMING 



IF PRDY NOT RESET BY 
; ERROR IF LATE NOT RESET »1 0>RSE 
; CRy MUST 8E A 1 TO SEE WRC 



IF Rf 
ERROR IF 0! 
RESET I/O 



DY NOT RESET BY 
ER NOT RESET BY 
CLEAR. 



RECC a IFRRSGEN 
SCLR t CLOCKS 



TSTRTN ROUTin 



127777 TSTRTN; TST 



RESET I/O CLEAR / 
THIS RETURN IS USED BY OTHERS 
FOR THE SAME PURPOSE; SET RETURN STATUS 
TO SEE IF THE NEXT TEST IS EXECUTED 



KDS50. MICROCODE., 22- APR-1988 11;27:16.96 



KDBDP DIGITAL EQUIPMENT CORP., 2901 

KDB D-PROC DIAGNOSTICS 



000525 133544 124004 110036 0 . RR 

00052S 013472 0000 12 040000 

000527 135544 004004 OOOOOO 

000530 053452 000012 10O522 

000531 013440 000720 OOOOOO S.SR 

000532 016513 000546 127777 



VERSION 32 



TEST %RRDY SUBROUTINE , 
GPSBCC, (PSECCT s> ECC START Hal 

NOTE; Errors in this routine display the following in the SA register; 

105153 - write mode, wrap SERDES 16 error 

105154 - Read mode. SERDES 16, 10 



RSGEH and ECC circuitry error 



DV: SIS #DDC , CRI , DCRO %JRRDV ERRB2H ; ECC SYMBOL CLK L POSITIVE TRANSITION 

TST\T R12 
BIC #DDC , CRI , DCRD 

DY ; TEST IF RRDY RESET BY INSTRUCTION EXECUTION 



ROTNR R12 

(PSR 
(SD) ,R13\N 



NOP 
XOR 



ODE 

;TEST WRAP DATA AND RETURN 



GENERATE THE SYNC PATTERN 
Output ; 

R12 : SYNC PATTERN 023274 OR 2SBCH 



000533 033752 000274 OOOOOO GENSYN: MOV 

000534 133552 000046 127777 BIS 



#SYNCL , R1 2 
#SYNCN. R12 



;R12 : SYNC : 023274: 26BCH: 9916. 



KDBDP 
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SEND ECC SYMBOLS (STORED IN RAM) THROUGH SERDES 10 
FOR READ ECC TEST AND READ RESIDUES 



R11 E LOOP COUNT 

OBAR : WHERE yOU WANT TO GET ECC SVMS FROM THE BUFFER 



o 



R12 WILL BE ALTERED 
DEAR GETS INCREMENT BV 
BUF GETS NEW ECC'S 



« TIMES THROUGH LOOP 



REGISTERS USED: 

□BAR : ADDRESS OF RAM BUFFER 
R11 : USED FOR LOOP COUNTER 
R12 : HOLDS SERIAL DATA 
R13 = HOLDS # OF CLOCKS 

R14 -- TEMP t HOLDS ECC REGISTER VALUE 
R15 :(OBARI FOR BAR INCREMENT 
Rie : HOLDS ECC SUM 

R17 : SERDES PARALLEL DATA. (READ): EDC . 



(WRITE): WRITE DATA 



CALLS SD.RS, CLK, SDCLK. GENSYN, GETECC, D.GECC. CLOKIO 



000432 
00053B 



START 
ONLV 



TPOl 4 
TP015 



;RES01 - RES17 : O 



000432 
OOOS3e 



START 
ONLY 



TPOl 8 
TP01S 



;RESIDUES = ERROR RESIDUES 



FOLLOWING RESIDUES SHOULD BE SAVED IN REGEN : 



RESOl : 
RES05 ■ 
RES09 
RES 1 3 
RES17 



ReS02 : 

RES06 ■ 

RESIO : 

RESI4 : 



RES03 
RES07 
RESI 1 
RES15 



RES04 : 

RESOS < 

RES12 < 

RES IS > 
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000535 
00053S 



O0O537 
OOOS40 



120455 
0201 59 



013478 
031451 



007015 
0O30 1 4 



oiooie 

00001 1 



I 33002 
1 3049 1 



177777 
1 10535 



GBTECO: INC 
TP01S: ADD 
GETECC; TST\T 



«\0, , BAR 
Rl 4\D , R1 5, BUF 



RIB 
Rl 1 



%CALL D.GECC 



;UPDATE BAR AND GET 
; WITH UPPER BITS CL 
;SAVE RESI 



ECC IN R14 



;TEST RIB: ECC SU 



.FILL 
. ORG 
. PAGE 



13 440,0, <BIT15'l'BIT12+SE0ERR> 
700 



Q 
< 

a 

II 

cc 
O 

IL 

<A 
U 
<A 
_I 



KOSOP 
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.SBTTL D.PROC IDLE LOOP AND DP CODE PRO CESSOR ( > < • NEW SOI TIMING <•«) 
;* 09-JULY-83 UDAS2 MICROCOOe 

ROUTINE NAME: 

D.IDLE (DRIVE IDLE LOOP) 



FUNCTIONAL DESCRIPTION; 

THIS CODE IS THE MAIN SCHEDULING 



LOOP FOR THE DRIVE PROCESSOR AND 



AS SUCH IT PERFORMS THE FOLLOWING FUNCTIONS: 

1. MONITOR SDI INTERCONNECT DRIVE STATE 

2. MONITORS 'DMODE- FLAG OF SVSTEM STATUS AND SHORTENS IDLE LOOP 
ACCORDINGLV IF IT IS SET 

3. MONITORS SOI INTERCONNECT STATUS WORDS FOR DRIVE PROCESSOR ACTIONS 

REOU I RED 



SDI CONTROL BLOCK STATUS 



SDI CONTROL BLOCK STATUS 



EQUATES USED: 



«*» FOR SDI STATUS »•« 






PKIP 


: OOO001 


0 I 


NO PKT, 1 : PACKET IN PROGRESS 


SEEK 


: 000002 


0 ■ 


NO SEEK NEEDED, 1 i SEEK INITIATE NEEDED 


DERR 


: 0OOO04 


O i 


NO ERROR, 1 3 D.PROC ERROR ON I/O COMMAND 


VECT 


! OOO010 


0 = 


VECTOR LEVEL DONE, 1 > STATE VECTOR LEVEL ACTIVE 


SFRO 


: 0OO02O 


0 s 


OK, 1 = BUFFER SPACE /PARAME TERS REQUESTED 


SUSP 


: 0OO04O 


0 : 


TASK RUNNING, 1 : TRANSFER TASK SUSPENDED 


BFSV 


= 000 100 


0 : 


OK, 1 : BUFFER SERVICE REQUIRED 


XCMP 


= 000200 


O s 


OK, 1 I TRANSFER TASK COMPLETED 


OATT 


: 000400 


O = 


OK, 1 : DRIVE ATTENTION PENDING 




s 001000 


NOT 


USED 


DRDUP 


: 002000 


GROUP, DRVOL, AND DRAVL ARE ENCODED AS FOLLOWS: 



DRVOL 
DRAVL 



004000 
: : O 10000 



: : 02O00O 



: s 040000 



DDO 
RRR 
AVO 
VOU 
LLP 
000 
001 

0 1 O 

01 1 
100 
101 
1 10 
1 1 t 



RVCT : ! 1COOOO 

«•« FOR REAL TIME DRIVE 



DRIVE ONLINE 

DRIVE ONLINE AND DUPLICATE 
DRIVE OFFLINE AND INOPERATIVE 
DRIVE OFFLINE AND DUPLICATE 

DRIVE AVAILABLE (SPINASLE OR NOT SPINABLE) 
NOT USED 
NOT USED 

DRIVE OFFLINE AND UNKNOWN TO CONTROLLER 
O » HOP, 1 = SEND LOG OR ATTENTION PKT TO HOST 
IN ADDITION SLAT IS USED DURING I NT I A L I ZAT I ON 
TO INtT EACH DRIVE 

O ' NO ERROR RECOVERV, 1 : LEVEL 0 RECOVERV ACTIVE 
IN ADDITION ERRIP IS USED AS A FLAG TO AID IN 
DETERMINING IF A DRIVE IS ALREADY ONLINE TO THE UDA 
O : NO REVECTORING REQUIRED, 1 = REVECTORING REQUIRED 
STATE «•» 
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«« NEW 


SDI 


TIMING ««•) 




DRDV 






000001 


; 0 ! 


ATTN 






000002 


; 0 ! 


SENT 






000004 


; o ! 


RCVD 






0OO010 


; O ) 


SEC 






00OO2O 


: O « 


IDX 






000040 


; 0 = 


AVAIL 






000 1 OO 


; o s 


RRDE 






000200 


; 0 > 


DPE 






0O0400 


: o : 


RWRDV 






100000 


: 0 ■ 



DO NOT SEND, 1 : DRIVE RECEIVER READY FOR COMMAND 
NO ERROR, 1 : ATTENTION CONDITION FOUND 
FRAME NOT SENT, 1 : RTCS FRAME SENT 
DRIVE STATE NOT RECVO, 1 i DRIVE STATE RECVD 
NO SECTOR, 1 < SECTOR PULSEtUSE 1-0 EDGE) 
NO INDEX, 1 : INDEX PULSE (USE 1-0 EDGE) 
NOT AVAILABLE. I< DEVICE AVAILABLE FOR USE 
DATA TRANSMIT ERROR 
DATA PARITY ERROR 

READ/WRITE READY 



NO ERROR, 
NO ERROR, 
NOT R/W READY, 



010020 013E2S 



000701 
000702 



1 14544 
1 14544 



070100 
010040 



OOO701 
O1O700 



D . I OLA : 
D . IDLE : 



BIT 
BIT 



#DXFC, RLL 



#DMODE , RLL 
#DMBEG , RL L 



•4JNZR0 DMNTRY 



7.JACL0 
%JNZRO 



. IDLE 
. IDLA 



SELECT SDI INTERCONNECT AND SOI CONTROL BLOCK POINTER 



IF OMBSG EO 1 THEN START DM [rae3-01191 
and clear lock for Uproc (rae3-c119] 
[16KJIF LO POWER THEN WA I T / I F IN OM MODE 
(16K1 THEN CHECK FOR DM START 



000703 073717 OOOOO 1 123SOO 



MOV\L ( OCRS 1 , Rl 7 



7.CALL S . 50 1 I 



000704 
000705 
000706 
000707 
0007 10 

0007 1 1 
0007 1 2 

0007 1 3 
0007 1 4 

0007 1 4 

0007 1 5 
0O07 1 8 
0007 1 7 
000720 



034557 
033777 
033455 
053457 
030S75 

0105SS 
0337 1 2 
0337 1 1 



OOOO 1 6 
O 1 000 1 
0000 1 1 
OOOO 1 7 
040120 

007000 
0000O2 
000003 



oooooo 

1 50706 
1 2 1007 
01 OOOO 
1 S0707 

1 2 1006 
010000 
OOOOOO 



114551 040030 O007S2 



027456 
114556 
I 1 4551 
1 1 4556 



01001 1 
1 40034 

0 10010 

1 1 0040 



1 10747 
100701 
010732 
01070 1 



00072 1 


13557 1 


013040 


16 1022 


0O0722 


034552 


OOO 1 00 


OOOOOO 


000723 


13455 1 


010100 


040742 


000724 


033452 


0 1 053 1 


1 50701 


000725 


034457 


000457 


1 23S72 


000726 


035 1 5 1 


0037 1 2 


133570 


000727 


0 13460 


0 1 0500 


1 4070 1 


000730 


03 1457 


I 000 1 7 


000727 


00073 1 


034457 


0065 1 7 


100742 


000732 


034552 


010102 


1 007 3 6 


000733 


0 1 4552 


000100 


01 OOOO 


000734 


0 1 3440 


0 10000 


1 00745 


000735 


01 3440 


1 1 OOOO 


1 10701 


000736 


0377 14 


1 100Q2 


00074S 



; *** 
0 . I DLF 



AND 

MOV\T 

MOV 

SHF\R 

ADD\T 

CHECK 

ADD 

MOV 

MOV 

ASSUME 

BIT 

DRIVE 

COM 

BIT 

SIT 

BIT 

DRIVE 

CHECK 

BIC\T 

AND 

AND\F 

MOV\F 

CLR 

BIC 

NOP\T 

DEC 

CLR 

DRIVE 

AND 

BIT 

NOP 

NOP 

DRIVE 

COM 



#SD IS - 1 , R I 7 

#BIT0O,R17 %T2R0 

R11,DBAR %CALL X.SSDX 

R17 

#SOIB.L,DSAR r.JNLSB D.IDLB 

CURRENT SDI STATUS 0 F OR I VE . • * « 
#SDI . ST , D8AR\N , BAR %CALL X.SSDT 
( RTOS ) . R t 2 
(BUF),R11 
PKI P , EO , B ITOO 

ftDRVOL'-DRAVL) , R 1 1 %JLSB D.IDLM 



t 1 6K] R 1 7 sCONTROL REG I MAGE / R 1 1 = P T R TO 1ST SDI BLK 

n 6K ][ U52EC 1 ] ISOLATE SDI SELECT 
IF EQ O THEN RESET TO 1ST SDI 
DBAR=PTR TO 1ST SDI CNTL BLK 
ROTATE R17 RIGHT 

IF MSB NEO 1 THEN UPDATE DEAR TO NXT CNTL BLK 

SEND RTCS FRAME 
R12:DRIVE STATUS 
Rl 1 =SDI STATUS 

IF PKT ACTIVE THEN GO CHK STATUS 



OFFL INE/AVAI LABLE/UNKNDWM - CHECK REAL TIME DRIVE STATUS >>• 



RII\0,R16 %JZRO D. IDLJ 

#<DRVOL>DRAVL«DRDUP> , Rl B XUDSER 
#DRV0L,R11 %JNZRO D.IDLO 

#SLAT,R16 %JNCSR D.IDLE 

'UNKNOWN' WITH REAL TIME DRIVE STATE *** 
FOR POWER UP DRIVE INXT NEEDED *** 
KCZRO D . INIT 



IF DRIVE ONLINE THEN GO CHECK DRIVE STATE 
IDLE ; IF PARITY ERROR THEN GO IDLE 
IF NOT UNKNOWN THEN GO CHK FOR 0 FF L I NE/ A V A I L 
IP NO STATE THEN GO IDLE 



XJNZRD 

%JZRa 

%CALL 



IF INIT NEEDED THEN SEND, t 
I F AVAI L SET 

THEN DO GET STATUS 
IF ERRIP NOT SET THEN GO lOLE 
SET COMMAND MOO £ / R 1 1 : MU TEXEO SDI STATUS 
ZAP ERRIP/RELEASE U.PROC 
IF DONE THEN GO IDLE 

IF NO DRV CLK DECREMENT R17 AND LOOP 
ZAP SERDES/RESET SERDES/DO GET STATUS 
CHECK FOR CHANGE IN STATE <«* 
IF AVAILABLE THEN CONTINUE 
[U52EC21IF RTOS AVAIL LO 
tU52EC21 THEN MARK OFF L I NE /U NKNOWN 
IP STATE THEN GO IDLE 
AVAILABLE' (SPINABLE OR NOT SPINABLE) *<> 

(RTDS1,R14 %JNCSR D.IDLI : IF NO STATE THEN MARK OFFLINE/ELSE R14:-0RIVE STAT 



#SLAT , R 1 1 , BUF 
#AVA I L , Rl 2 
#ERR IP , Rl 1 
R 1 1 , R 1 2 a>SWM 
R17 S>SCMD 
R12,R11,BUF GPSSE 7.CALL 

IPR5E 7.J2RO 
RI7 %JN0CLK 
R17,R17,SD a>RSE %JMP 
OFFLINE' (INOPERABLE/DUPLICATE) 
#<ATTN+aVAI L> , Rl 2 %JZRO O.IOLF 
#AVAIL,R12 

%JZRa D.IDLI 
%JCSR D.IDLE 



0 . IDLG 
D . IDLE 
D . GMST 
UNLOCK 
D . IDLE 
IDLC 
IDLG 



KDBDP 
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000737 


0 10555 


0O7O44 


1 33603 


000740 








000740 


038552 


04O1 02 


040743 


00074 1 


O 1 3440 


01 0000 


0 1070 1 


0OO742 


033752 


OO0002 


1 1 07S2 


000743 


034S54 


000 102 


0 1 oooo 


000744 


013440 


0 1 0000 


100701 


000745 


0 13440 


000000 


122045 


000746 


01 3440 


000000 


1 10701 


000747 


0337 1 2 


1 1 0O02 


010745 


000750 


014552 


1 40 1 00 


1 0070 1 


00075 1 


0 1 3440 


0 1 0000 


0 10745 


000752 


014552 


0001 oo 


010000 


000753 


0 1 4552 


0 1 OO02 


0 10755 


000754 


1 33773 


010001 


0620 1 3 


0OO7SS 


0 1 OS55 


007022 


123610 


000756 


0 1455 1 


OOOOO 1 


0 10000 


000757 


1 1 455 1 


0 1 0040 


1 007O 1 


nnf> Ten 




n 1 rt nrt 

V 1 V .3 V V 




00076 1 


0 1457 1 


0 10272 


1 S0762 


000762 


0 1 45S 1 


0 10010 


111034 


000763 


01455 1 


010002 


01 1 170 


000764 


1 14551 


010200 


0 11183 


000765 


1 1 455 1 


0 10100 


011142 


000766 


013440 


010000 


100701 


0OO787 
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ADD #SD I . S 1 , DBAR\N , BAR %CALL I 

ASSUME DRV . RU , EO. B I TOO 

XaR\P lIXATTN ! AVAI L > , R 1 2 %JLSB D 

NOP %JNZRO D 

FDRCe UOA TD DO GET STATUS ««« 

MOV #ATTN.R12 %JMP 0 

AND #<ATTN ! AVAI L > , R1 4 

NOP %JZRO D 

MARK DRIVE DPFLINE •«> 

NOP %CALL 0 

NOP %JMP D 

■MSCP ONLINE' CHECK IP DRIVE SANE 



; *«* 
D . IDLN 



MOV (RTDS),R12 XJNCSR D 

BIT *AVAIL,R12 XJDSER D 

NOP %JNZRa 0 

CHECK FOR DRIVE ATTENTION <*• 

BIT #AVAIL,R12 

BIT *ATTN,R12 %JNZRO D 

MOV\T #DATT,R13 %CNZRO D 

CHECK FOR WORK TO DO FOR THIS SOI 



lOLH 
IDLE 

IDLM 

IDLE 

. OFFD 
IDLE 
««« 
. IDLI 
. IDLE 
. IDLI 



ADD #SDI . PO. DBAR\N. BAR '/.CALL 

BIT #PKIP, R1 1 

BIT #SLAT,RI1 %J2R0 D 

BIT *<RVCT ! ERRI P> , R1 1 %JNZRO 

BIT\T #<SUSP ! VECT ! XCMP I BFRO ! SEE 

BIT #VECT,R11 SJZRO D 

SIT #SEEK, R1 1 7.JNZR0 

BIT #RVCT,R11 "/.JNZRO 

BIT »ERRIP,R1I %JNZRD 
NOP KJZRO 

ASSUME D . ERRI , EO. . 
. PAGE 



. IDLN 
. SSET 

CONTROL 
S . LD I 6 

IDLE 
D . IDLE 
K> , R1 1 

PCMD 

VECT 

SEEK 

RVCT 

IDLE 



R 1 1 = DRI VE STATUS 

MAKE SURE DRV.RU IS LSB 

IF SPINASLE THEN CONTINUE 

ELSE NOT SPINABLE/IF STILL NOT SPINABLE GO IDLE 

ELSE FDRCE GET STATUS AND DISCONNECT 
IF STILL SPINABLE 
THEN GO IDLE 



GO MARK OFFLINE/UNKNOWN 
GO IDLE 

[US2EC21IF NOT ALIVE THEN MARK OFFLINE 
(US2EC21IF PARITY ERROR THEN GO IDLE 
IF AVAIL THEN MARK OFFLINE 

IF AVAILABLE SET 

THEN CONTINUE/IF DRIVE ATTENTION UP 

THEN SET SDI STATUS BIT 
BLOCK «>< 

R16:MSCP PKT PTR FOR D.PCMD t D.SEEK 
IF NOT, CHECK FDR PKT IN PROGRESS 
IF NO PKT ACTIVE THEN IDLE 

[IBKIIF LOG/ATTN FLAG SET THEN GO IDLE 
T2R0 ; [16K1IF RBVECT/ERRGR RECOV THEN FORCE SUSPENj) 
IF NOT SUSPENDED THEN GO PROCESS CMD 
IF VECTOR STATE IN PROGRESS THEN GO DO IT 
IF SEEK REO'D THEN GO DO IT 
IF REVECTORING THEN GO 00 IT 
IF NOT ERROR RECOVERY THEN GO IDLE 
MAKE SURE ERROR RECOVERY IS NEXT 



o 
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D.PRDC IDLE LOOP AND OP CODE PROCESS OR (>> » NEW SDI TIMING 



ROUTINE NAME: 

D.ERR1 (D.PRDC LEVEL 



1 ERROR ROUTINE) 



FUNCTIONAL DESCRIPTION: 

THIS ROUTINE WILL SERVE AS THE BASE PROCESS WHICH WILL VECTOR 
INTO THE VECTOR TABLE AT OFFSET 'V.ERRI' IN ORDER TO PERFORM THE 
FUNCTIONS NECESSARY TO PERFORM LEVEL 1 ERROR RECOVERY. 



INPUTS : 



POINTER TO SDI CONTROL BLOCK 



OUTPUTS : 

LEVEL 1 ERROR RECOVERY STEP PERFORMED 



0007S7 010555 007017 133605 



000770 
00077 1 
000772 
000773 
000774 
00077S 

000776 

000777 
OOtOOO 
00100 1 

00 1002 
O01003 



013440 
010555 
03055 1 
1 14551 
1 34S53 
0337S1 

033753 

010555 
010S55 
03355 1 

01 3440 
01345 1 



01 OOOO 
007006 
007001 
00000 t 
O 1 00 1 6 
0103OS 



10077 6 
1 33603 
1 23603 
OOOOOO 
010776 
111166 



000050 13201 1 



0O7O06 
0O7O26 
003040 

OOOOOO 
0006 1 1 



1 336 1 1 
1 23603 
010000 

1 32476 
1 1 2602 



D.ERRI : 
: * * * 



; * « * 
0 . ER1A: 



; « « * 
0 . ERRD : 



ADD 

IF FI 

NOP 

ADO 

ADO 

BIT 

AND 

MOV 

ERRDR 

MOV 

RETRY 

ADD 

ADO 

B I S 

ENTER 

NOP 

TST 

. PAGE 



#SDI . El , DBAR\N , BAR %CALL S.LD13 ; R13>LEVEL 1 ERROR STATE 
RST RETRY THEN SEND ERROR RECOVERY COMMAND *«« 



%JZRa D.ER1A 
OSDI . UB , DBAR\N , BAR %CALL S.L011 
#BUF . ST , R1 1 , BAR %CALL S.LD11 
*BERDN,Rir 

#<RETCNTa<RETCNT- 1 >> , R1 3 %JNZRO 

#V.ERRiaL0BYT,R1 1 %JZRD D.VECP 
RECOVERY COMMAND COMPLETE »»< 

#< VECT + SUSP> , R I 3 %CALL D.CLRS 
THE READ OPERATION •»« 

#SDI . UB , DSAR\N, BAR %CALL S.LDI7 

#SD I . ES , DBAR\N , BAR %CALL S.LDtl 

*URETRY , R I 1 , BUF 
HERE TO PERFORM READ OF BUFFER POINTED TD BY R17 

%CALL D.BFCA ; (EC0il>2]G0 CHK BUFFER STATUS 

R11 IPRDPF %JMP D.REDA ; TEST SDI STATUS/GO REREAD SECTOR/GO IDLE 



[EERREC] 

lEERREC) GET BUFFER DESCRIPTOR POINTER 
(EERREC] GET BUFFER STATUS WORD 

(EERRECI CHECK IF ALREADY ISSUED FDR THIS LEVEL 
.ER1A M EERREC ]( ECO* 1 I THE DON'T ISS CMD/IF RETRY 
THEN RllsLD VECTOR TABLE ADOR/GO INIT VECTOR 

Rt3:FLAGS TO CLEAR/GO CLEAR THEM 

R17=PTR TO BUFFER IN ERROR 
[U52EC21R1 1 =EXTENOEO STATUS 
[ U52EC2 1 I ND I CATE U.PRDC RETRY 



c: 



KDBDP 
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.PROC IDLE LOOP AND OP CODE PRO C ESS 0 R ( » > « NEW SDI TIMING *•*) 



ROUTINE NAME: 
X SSDI 



FUNCTIONAL DESCRIPTION: 

THIS ROUTINE WILL SET THE SDI INTERCONNECT SELECT IN CR 
FROM THE CONTENTS OF DM REGISTER 2. 



DM REGISTER 2 



SDI INTERCONNECT SELECT 



001004 


0 1 3740 


007002 


1236 11 


X 


001005 


034557 


000017 


1 3 1 007 




oolooe 


013740 


005001 


1O1015 


X 


001007 


0337 13 


000001 


13 1012 


X 


O01010 


03SS53 


00001 7 


010000 




00101 1 


033153 


00401 7 


010000 




001012 


0 14440 


0050 1 1 


13 1015 


X 


001013 


01 44SO 


0 15011 


071015 




001014 


014440 


0 1501 1 


177777 





OUTPUTS : 

CR UPDATED TO NEW SOI INTERCONNECT 



MOV #DMREG2.BAR %CALL S.LD17 

AND #SDIS,R17 XCALL X.SSOX 

MOV #CONT,RTCS %JMP X.SSTA 
PREPARE CURRENT SDI PORT FOR SWITCHING 

MOV (DCRSI,R13 XCALL X.SSOS 

B.IC #SDIS,R13 

OR R17,R13,DCRD 



R17:SDI INTERCONNECT SELECT 
ISOLATE LO 4 BITS OF R17 
SET/GO SEND CONTROLLER STATE 

* 

[ 1 6KlR13>CURReNT PORT SELECT BITS 
[16K1CLEAR PORT SELECT BITS 
C16KIRESET CR (SELECT NEW PORT) 



SVNCHRONIZE WITH CURRENT SDI POST (31 - 48 BIT TIMES) >>< 
NOTE - THIS ROUTINE IS OPTIMIZED NOT TO WASTE TIME IN THE CASE WHERE 
THE DRIVE HAS NO STATUS CLOCKS (FOR EXAMPLE NO SDI CABLE) 



001015 
00 1 O 1 6 
001 01 7 
OO 1 020 

00 1 02 1 

000003 
000037 



033754 
03 1454 
01 3454 
0 13714 



00001 2 
1 1 00 1 4 
0 1 00 1 4 
1 40462 



1 0 1 020 
1 77777 
167777 
04 1016 



013454 000674 111016 



X.SSTA: 
XSSTAA : 



MINS5T 
MAXSST 



CLR RIl.RTCS "/.CALL X.SSTA 

CLR\T Rll.RTCS 7.CN2R0 X.SSTA 

CLR\F R1 1 , RTCS "/.RZRO 
ROUTINE TO TIME OUT AN SDI STATUS FRAME FROM THE DRIVE 
RETURNED CCS ARE NON-ZERO IF FRAME RECEIVED, ZERO IF TIMEOUT 



CLEAR UDA STATUS FRAME 

CLEAR UDA STATUS FRAME IF DRIVE EXISTS 
CLEAR UDA STATUS FRAME IF DRIVE EXISTS 



RTDSER 



MOV #10. , Rl 4 %JMP 

OEC\F R14 %RCSR 
TSTXF R14 %RZRO 

MOVVF (RTDS),R14\N PSCLR %JNDSER XSSTAA 
RTOS ERROR - TEST FOR DATA/STATUS CHANNEL ERROR 
TST R14 |;RCLR XUMP XSSTAA : OK, RESET 

PASS TIMING INFORMATION FOR D.INIT «>> 

:: 3 ; MINIMUM CYCLES THROUGH X . SSOT (25 MHZ) 

:: 31. : MAXIMUM CYCLES THROUGH X.SSDT (NO CLOCKS) 

.PAGE 



R14:S0I PORT TIMEOUT 
RETURN IF SENT / DECR TIMEOUT 
[ ECO# 1 ]- RETURN IF TIMEOUT WITH ZRO= 1 
IF PARITY ERR CLEAR IT AND FORCE FAIL 



CONT I NUE 
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D.PROC IDLE LOOP AND OP CODE PROCESSOR (** * NEW SDI TIMING ***) 



ROUTINE NAME: 

D.INIT (DRIVE INITIALIZE) 



PAGE 1 25 



OO 


1 022 


O 1 3740 


00502 1 


121015 


OO 


1023 


153753 


000050 


010000 


00 


1024 


01 3740 


00502 1 


12101S 


00 


1 025 


03 1 453 


1 10013 


01 1027 


00 


1026 


01 3440 


010000 


001024 


OO 


1 027 


153753 


000004 


OOOOOO 


00 


1 030 


034452 


0000 1 2 


13100 6 


OO 


1031 


031453 


1 1001 3 


1 27777 


00 


1 032 


01 3440 


O1OO0O 


0O1030 


00 


1 033 


0 13440 


OOOOOO 


1 27777 



FUNCTIONAL DESCRIPTION: 

THIS ROUTINE WILL ASSERT THE 'INIT' BIT OF THE RTCS FOR AT LEAST 64 
STATE BIT TRANSMISSION TIMES. THE ROUTINE WAITS FOR DRIVE STATE TRANSITIONS 
TO CEASE AND THEN WAITS FOR STATE TRANSITIONS TO BEGIN AGAIN. BOTH OF THE 
WAITS ARE TIMED AND WILL ABORT THE INIT SEQUENCE IF TIMED OUT. 

INPUTS: 

CONTROL REGISTER (CR) SET TO THE DESIRED SDI INTERCONNECT. 

OUTPUTS : 

INIT GENERATED TO THE DRIVE 

CONDITION CODES ARE NZ IF DRIVE SEEMED TO OBEY THE INIT 



MOV #<CONT+INI > , RTCS %CALL X.SSTA ; SEND INIT TO DRIVE 

MOV #<CONTt I N I > , RTCS XCALL X.SSTA (US2EC2jSEND INIT TO DRIVE 

WAIT lO MSEC FOR DRIVE STATE TRANSITIONS TO STOP *«* 

MaV\R #< <30303 . / <M1NSST'>3>« 1 27 . X2SH IBYT> , R I 3 ; 1 U 5 2EC 2 I R 1 3 1 AP P RO X 1 0 MSEC TIMER 



DINITB 
OINITC 



MOV lIKCONT I INI> , RTCS %CALL X.SSTA 

DEC. R13 AJNCSR DINITB 

NOP %JNZRO DINITA 

DRIVE STATE TRANSITIONS STOPPED OR TIMED OUT •»« 
NOW WAIT S MSEC FOR STATE TRANSITIONS TO START AGAIN ««« 

MOVVR *< < 1 SI 52 . / <MAXSST'f3>'4' 1 27 . >t2SH IByT> , R1 3 ; 1 U $2E C 2 ) R 1 3 > APPRO X 5 MSEC TIMER 



[U52EC21SET INIT, TEST FOR ORV CLKS 
[U52EC21IF NO CLKS THEN CONT I NUE /E L S E DECR R13 
IF NOT 10 MSBCS THEN LOOP 



CLR 
DEC 
NOP 
NOP 
. PAGE 



Rl 2 
Rl 3 



%CALL X.SSDT : SEND CONT/WAIT FOR IT TO CLK OUT 

%RCSR : IF CLKS THEN RETURN/ELSE DECR R13 

%JNZRO DINITC : IF NOT S MSECS THEN LOOP 

%RET ; ELSE TIMEOUT AND RETURN 
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D.PROC IDLE LOOP AND OP CODE P ROCESS OR ( « * < NEW SOI TIMING >*«) 



ROUTINE NAME: 

D.PCMD (PROCESS COMMAND I 



PAGE 136 



FUNCTIONAL DESCRIPTION: 

THIS ROUTINE IS ENTERED WHEN THERE IS A PACKET IN PROGRESS (BIT PKIP 
SET IN THE SDI STATUS) AND THE PROCESS IS NOT SUSPENDED. THE OP CODE IS 
OBTAINED PROM THE ACTIVE PACKET AND THE APPROPRIATE PROCESSING ROUTINE 
IS ENTERED. 



INPUTS : 



DEAR 
Rl S 



POINTER SDI CONTROL BLOCK 
POINTER TO ACTIVE PACKET 



OUTPUTS: 

VECTOR TO APPROPRIATE ROUTINE AND PROCESSED 



001034 


0105S6 


007006 


1336 12 


D . PCMD : 


ADD 


«P . OPCD , Rl <\N 


BAR %CALL 


S . 


LLt2 


001035 


010555 


007025 


1 23605 




ADD 


#SDI . OM, OBARXN. BAR T.CALL 


s 


. L01 


001036 


0 1 3760 


0 17 15 6 


1 73605 




MOV\T 


*NSEEKS , BAR 


%CZRO 


s . 


LD t 3 


OO 1 037 


0 1 3440 


010600 


010701 




NOP 


IPRDPF 


%JN2R0 


0 . 


IDLE 


001040 










ASSUME 


OP . ACC , EO. 20 








001040 










ASSUME 


OP . CMP , EQ, 40 








00 1 040 










ASSUME 


OP . ERS , EO , 22 








001040 










ASSUME 


OP . RO , EO, 4 1 








00 1 040 










ASSUME 


□P . RPL , EO. 24 








001040 










ASSUME 


OP .WR, EO. 42 








001040 


01 4552 


0O0060 


OOOOOO 




8IT 


ll>60 . R l 2 








001041 


01 4552 


01OO02 


1 1 t045 




BIT 


#2. R 1 2 


%J2R0 


0 . 


PCMB 


00 1 042 


01 4552 


010004 


012123 




BIT 


#4 . Rl 2 


%JN2Ra 


0 . 


WRIT 


001043 


01 3440 


0 10000 


t 1 2600 




NOP 




KJZRO 


0 . 


READ 


001044 


013440 


000000 


1 1 1061 




NOP 




%JMP 


0 . 


RPLC 


001045 


01 6552 


00001 1 


010000 


D.PCMB: 


XOR 


#0P . ONL . Rl 2\N 








0O1O46 


01 6552 


0 10010 


1 1 loss 




XOR 


*0P . AVL . R12\N 


%J2R0 


0 . 


ONLN 


001047 


01 6552 


010013 


t010S4 




XOR 


#0P . DAP . Rl S\N 


%JZRa 


0 . 


AVAL 


O01O50 


01 6552 


0 loot 2 


111165 




XOR 


III0P.SUC.R13\N 


%J2R0 


0 . 


TOPO 


OO 105 1 


01 6552 


0 loot 6 


111164 




XOR 


#0P . GST. R12\N 


%JZRO 


0 


SUCH 


001052 


03377 1 


010327 


15 1166 




MOV\T 


OV . GSTASLOBVT 


R1I %JZRO 


0 


VECP 


0010S3 










ASSUME 
. PAGE 


0 . ATTN , EO . . 









R12:QP CODE WORD 

1 U52EC1 1 Rl 3 = OVERLAPPED CMD 

C U52EC 1 1 R 1 3 ! NUMBER OF SEEKS TO START 

(16K1IF ANY TO START THEN GO IDLE 

MAKE SURE ACCESS IS 20 

MAKE SURE COMPARE IS 40 

MAKE SURE ERASE IS 22 

MAKE SURE READ IS 41 

MAKE SURE REPLACE IS 24 

MAKE SURE WRITE IS 42 

IF NOT I/O COMMAND 
THEN GO PROCESS/IF WRITE FAMILV 
THEN GO PROCESS/IF READ FAMILY 
THEN GO PROCESS/ELSE MUST SC REPLACE 

AND GO DO REPLACE 

IF ONLINE 
THEN GO PROCESS/IF AVAILABLE 
THEN GO PROCESS/IF ACCESS PATHS 
THEN GO PROCESS/IF SET UNIT CHAR 
THEN GO PROCESS/IF GET STATUS 
THEN GO PROCESS/ELSE MUST BE ATTENTION 
AND FALL INTO D.ATTN ROUTINE 
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D.PROC IDLE LOOP AND OP CODE P ROC ESS OR ( « > « NEW SDI TIMING **•) 



ROUTINE NAME: 

D.ATTN ('ATTENTION' 



PROCESSOR I 



FUNCTIONAL DESCRIPTION: 

THIS ROUTINE WILL PROCESS A DRIVE ATTENTION CONDITION INTERNAL 
PACKET (OP CODE EOUALS 'OP.ATT'l. A GET STATUS COMMAND WILL BE 
ISSUED TO DETERMINE THE ATTENTION CONDITION. ONCE THE DRIVE'S 
STATUS HAS BEEN DETERMINED APPROPRIATE STATUS CHANGES WILL BE MADE 
OR ADDITIONAL SDI COMMANDS WILL BE ISSUED TO CLEAR UP THE ATTENTION 
CONDITION. FINALLY A DRIVE CLEAR COMMAND WILL ALWAYS BE ISSUES TO 
CLEAR UP ANY DRIVE ERROR CONDITIONS. 



I NPUTS : 



DEAR 



POINTER TO SDI CONTROL BLOCK 



OUTPUTS : 

CLEARED DRIVE ATTENTION CONDITION 
UPDATED SDI STATUS 

REGISTERS Rl 1 .Rt2.Rt3,R14,Rie AND R17 ARE USED BY THIS 
ROUTINE AND ITS SUBORDINATE ROUTINES 



001053 033751 0002SS 111166 D.ATTN: MOV #¥ . AT TN4L OB YT , R t 1 XJMP D.VECP : RllsLO VECTOR TABLE AODR/GO START VECTOR PROCESS 

.PAGE 
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D.PROC IDLE LDOP AND DP CODE PROCESSOR («< « NEW SDI TIMING >>«) 



ROUTINE NAME: 

D.AVAL (D.PROC AVAILABLE FUNCTION) 



FUNCTIONAL DESCRIPTION: 

THIS ROUTINE WILL SERVE AS THE BASE PROCESS WHICH WILL VECTOR 
INTO THE VECTOR TABLE AT OFFSET 'V.AVAL' IN ORDER TO PERFORM THE 
SDI LEVEL TWO COMMANDS NECESSARY TO ACCOMPLISH THE MSCP AVAILABLE 
COMMAND WITH AND WITHOUT THE 'SPIN DOWN' MODIFIER. 



I NPUTS : 

OBAR 



POINTER TO SDI CONTROL BLOCK 



OUTPUTS : 

SDI LEVEL TWO SPIN DOWN COMMAND 
DRIVE DISCONNECTED 



001054 033751 000321 101166 D.AVAL: 



MOV 
. PAGE 



#V . AVALaLOBVT , R1 1 liJMP D . VECP 



R11:L0 VECTOR TABLE AODR/GO INIT STATE VECTOR 
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D.PROC IDLE LOOP AND OP CODE PROCESSOR (<< « NEW SOI TIMING >««) 



PAGE 129 



ROUT INE NAME : . 

D.ONLN (D.PROC ONLINE FUNCTION! 

FUNCTIONAL DESCRIPTION: 

THIS ROUTINE WILL SERVE AS THE BASE PROCESS WHICH WILL VECTOR 
INTO THE VECTOR TABLE AT OFFSET 'V.ONLN' IN ORDER TO PERFORM THE 
SDI LEVEL TWO COMMANDS NECESSARY TO ACCOMPLISH THE MSCP ONLINE COMMAND. 

U.ONLN SETS SEEK WHICH HAS PRIORITY OVER THIS LEVEL OF PROCESSING 
D.SEEK ACTUALLY BRINGS THE DRIVE ONLINE THROUGH CODE AT S.SEEK. 



INPUTS: 



POINTER TO SO! CONTROL BLOCK 



OUTPUTS : 

UNIT CHARACTERISTICS OBTAINED 
DRI VE DHL I NE 



Q 
< 

O 

II 

s 

cc 
o 

u. 

(A 
U 
W 



00 1 055 
001056 
001057 
OO 1 06O 



0 10555 
0 14552 
03375 1 
03375 1 



007003 
0000 1 7 
O 1 03 1 1 
000324 



1 23804 
OOOOOO 
111169 
101166 



ADD 
B I T 
MOV 
MOV 
. PAGE 



#SD I . SW, DBARNN , BAR %CALI, S.LD12 

#<ST.MFEIST.DRV>,R12 

fV . ONLNSLOBYT , R I 1 T.JZRO D.VECP 

#V . ONAVSLOBYT , R1 1 %JMP O.VECP 



R12:CURRENT ONLINE STATUS 

IF NOT ON DISCONNECT CYCLE 

THEN ONL I NE/R 1 1 : LO VECTOR TABLE ADDR/GD INIT 
ELSE DO AVAILABLE WITHOUT SETTING "S" BITS 



STATE VEC 



c 



KOBOP 
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D.PROC IDLE LOOP AND OP CODE P RO C E S S OR I > « < NEW SDI TIMING •*<) 



ROUTINE NAME: 

D.RPLC (PROCESS MSCP REPLACE COMMAND) 



FUNCTIONAL DESCRIPTION: 

THIS ROUTINE WILL PERFORM THE MSCP REPLACE COMMAND. IT WILL 

WAIT UNTIL THE DISK IS POSITIONED TO THE SECTOR PRIOR TO THE DESIRED 

ONE (USING THE SECTOR AND INDEX INDICATORS FROM THE DRIVE) AND ISSUE 

THE FORMAT ON SECTOR/INDEX AS APPROPRIATE. 



INPUTS : 

DEAR 



POINTER TO SDI CONTROL BLOCK 



OUTPUTS: 

UPDATED HEADER CODE WITH RBN CODE AND DATA BLOCK CONTAINING 
I2S COPIES OF THE RBN. 



0010S1 
001062 
001093 

001094 
00106S 

001066 
00 1 067 
00 1 070 
001071 
001072 
001073 
001074 
001075 
00107S 

001077 
00 1 100 
001 101 
001 101 
001 102 
001 103 



01 3740 
01 3440 
133S44 

010SS7 
135551 

033751 
0 1 3740 
0 1 0557 
033751 
0337 1 2 
013440 
013440 
1 1 255 I 
1 33754 

0 1 0555 

0 1 osse 

1 33774 
010557 
035514 



007005 
000400 
000200 

007004 
OO3360 

000060 
007260 
O07O0S 
0000 1 0 
000623 
000440 
OOOSOO 
O1OO05 
010120 

007022 
007007 

040060 
OO7O04 
000003 



1 23620 
1 2247S 
1 22457 

1 33603 
010000 

1 32507 
133823 
000000 
1225 13 
010000 
1 2301 4 
1 33064 
1 1 1 067 
002336 

123610 
123603 

151 102 
010000 
133617 



MOV 

NOP 
BIS 
CLEAR 
ADD 
B I C 

SELECT 
MOV 
MOV 
ADD 
MOV 
MOV 
NOP 
NOP 
CMP 
MOV 



«DMREG5,BAR '/.CALL S.STDB 

CPSOPF "/.CALL D.BFCK 
#PLQCK,RLL °/.CALL D.IOPR 

HEADER CODE QP SUP . HH IN CASE ERROR 
#BUF . HH , R 1 7\N , BAR %CALL S.LD1I ; 
#HDCOO , R 1 1 , BUF 



SAVE SDI CNTL BLK PTR FOR LATER OR TIMEOUT 
GO LOAD HOP t DATA PREAMBLES 

RELEASE U.PROC/SET UP HEADER SEARCH LIMIT 

RECOVERY *** 

Rl 1 :HI LBN TO REPLACE 

CLEAR HEADER CODE t RESET 



CORRECT TRACK NUMBER (GROUP SELECTED BY FORCED SEEK) <«« 



#< IDXtSEO . R 11 XCAL L 

#REPSTA,BAR '/.CALL 
*BUF . TA. Rl 7\N , BAR 

#8 . , Rl 1 '^CALL 
(BUF) , R 1 2 9SWM 

(PSCMD %CALL 

S>RSE %CALL 

#5,R11 %^2Ra 

#RBNPRM,R14 %JNZRa 



D . CPUL 
S . CLRB 



D . WS I G 



HORCMP 
HDRANL 
DRPLCA 
0 . TKER 

PUT THE RIGHT HEADER TYPE CODE ON THIS 



WAIT FOR SECTOR/INDEX PULSE 
(EERRECICLEAR REPLACE STATUS WORD 
[16K]BAR:PTR TO R/T COMMAND 
I16KJG0 WAIT FOR RCVR ROY « R/W RDY 
1 t 6K 1 R 1 2 ! RTC , SET WRITE MODE 

I16K)SET CMD MODE/GO SELECT CORRECT TRACK 
GO VERIFY CYL/TRACK POSITION 
LOOP UNTIL WE'VE READ A VALID 
IF HARD I/O ERR OR OFF TRACK, 
SECTOR 



HEADER 
ERROR 



001104 033752 000001 000000 



00 1 105 
00 1 108 
00 1 1 07 
001 1 10 

001 I 1 1 

001112 

OO 1 1 1 3 

KDBDP 



03375 1 
010556 
0 13440 
03375 1 
031453 



000040 
00703 1 
O1OO00 
000020 
O0OO13 



122507 
123605 
101112 
1 22507 
101 t07 



03 1 452 1 400 12 0 1 1 1 20 



ADD 
ADD 

ASSUME 
MOV\T 
ADD 
XDR 

OBTAIN 
MOV 

MOV 
ADD 
NOP 
MOV 
DEC 

DEC 

MOV\T 



*SDI . Pp, DBARNN , BAR %CALL 
*P . MOD , Rl 6\N , BAR %CALL 
MD . PRI , EO , B ITOO 
#RBN2ND,R14 %TNLSB 
#BUF , HH , Rl 7\N , BAR 
(BUF),R14 %CALL 
CORRECT DISK ROTATIONAL 
#1 , Rl 2 



5 . LD 1 6 
. LO 1 1 



S . ST14 
POSITION 



TYPE 



#IOX , Rl 1 
#S.SECI.R16\N 



#SEC, Rl I 
Rl 3 



%CALL 
BAR %CALL 
%JZRO 
%CALL 
%JMP 



D . CPUL 
S . LD13 
DRPLCC 
D .CPUL 
ORPLCB 



GET POINTER TO MSCP PACKET 
GET MSCP MODIFIER FLAGS 
CHECK TYPE OF REVECTOR 
IF SECONDARY, MODIFY HEADER 
BARsPOINTER TO HI HEADER 

STORE BACK PRIMARY OR SECONDARY REVECT HDR 
*** 

sat retry count to 1 
retry entry point 
WAIT FOR INDEX PULSE 
R13:SECT0R'S FROM INDEX 
IF SECTOR BO O THEN DO IT 
WAIT FOR SECTOR PULSE 
DECR LOOP COUNT AND LOOP 



(CI IS] 

( C 1 1 8 ] 



IC1 18] 



R12 

# I , Rl I 



XJNOSER 10$ 
r.JNEG 5$ 



If pulse/parity error during [CI18] 
counting of sectors, dec retrylCllS] 
count, and retry if not dene tCltSI 
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001 1 1 4 
001 1 15 



00 1 1 1 6 
001 1 1 7 



01 3440 
0 1 3440 



0 13740 
0 I 3440 



000460 
0OO6S0 



007260 
000000 



O1O00O 
111105 



1236 14 
111127 



001120 133752 000115 OOOOOO 



001121 

00 1 122 
00 1 123 
00 1 1 24 

00 1 I 25 
00 1 1 28 
001 1 27 
001 130 
001 131 
001 132 
001 133 
001 134 

001 135 
001 136 
001 1 37 
OOi 140 
001 141 



0 10557 
033753 
133553 
033757 
13375 6 
1 30456 
0 1 3740 
0337S2 
013740 
036553 
133776 
033756 

033556 
033751 
033552 
1 33552 
0344S3 



007002 
007007 
003200 

0000 60 
000001 
OOOO 1 6 
007005 
000240 
007360 
O1OO01 
O10001 
0OO2O0 

0000 1 3 
00O003 
000004 
00O040 
OOOO 13 



1 23607 
OOOOOO 
1 33053 
O 1 OOOO 
OOOOOO 
1 33405 
1 23607 
01 OOOO 
123605 
15 114 1 
14 1135 
01 OOOO 

OOOOOO 
132043 
O10000 
OOOOOO 
1 12302 



NOP 
NOP 



MOV 
NOP 

MOV 

SET UP 

ADD 

MOV 

BIS 

MOV 

MOV 

INC 

MOV 

MOV 

MOV 

XOR\F 

MOV\T 

MDV 

BIS 
MOV 
BIS 

BIS 
CLR 
. PAGE 



IPSCLR 
(PRCLR 



OREPSTA, BAR 



PAGE 131 



TO RETRY; 
and try 



%CALL 
%JMP 



S . ST 1 1 
DRPLCD 



c 1 ear 
aga i n 



#FORSCD , R 1 2 
TO USE SPECIAL ENTRY INTO XFC01 
#BUF . BP , R 1 7\N , BAR %CALL S.LDDB 
#DMREG0 , R 1 3 , BAR 
#B I T 1 5 , R 1 3 , BUF '/ICALL 
#< IDX + SEO ,R1 7 
#SECSZ , Rl 6 

R16 %CALL 
#DMREG5,BAR tiCALL 
iXSUSPtXCMP) , R12 
#REPSTA,BAR %CALL 
#1,R13 %JZRO 
<I>SC . LVO, Rl 6 %JZRO 
#SC.RWR,R16 

#ST . DRV , Rl 6 
#FM.SDI , Rl 1 %CALL 
#DERR,R12 
#SLAT , R12 

R13 %JMP 



otherwise set 

error, we have lost our place 

saveerror 

and skip replace 

1 command 



( C 1 1 8 I 

(CI 181 

(CI 131 

(CI 181 

(CI 181 
IC1 181 

[CI 181 

ICI 18] 



D . LDHD 



XF . REP 
S . LDDB 

S. L013 
DRPLC1 
20$ 



: set level 
ROUTINE ••« 

DBAR=BUFFER POINTER 
R13,BAR:PTR TO DM REG 0 

SET TO FORMAT 1 SECTOR/LOAD HEADERS 
Rl 7=SECT0R+ INDEX FOR CHK IN XFC1A 
(EC0«1 IRIBiSECTDR SIZE 

[16K1INCR R16 FDR EDC/GO FORMAT SECTOR 
RESTORE DSAR 
R12SSDI STATUS TO SET 
gat tna REPLACE status 
if zero exit with success 
if drive Signal timeout 
jr if read writs ready error 



set drive error type 

Store error codes 

and declare error 

ask it to be logged and exit 

CLR R13/RESET STATUS/GO IDLE 



I CI 1 8 1 
let 181 
[Ct 181 
IC1181 
(CI 181 
[ C 1 1 8 1 
(CI 181 
[CI 181 
(C118] 



c 
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D.PROC IDLE LOOP AND OP CODE PROC ESSO R ( • t > NEW SOI TIMING >>>) 

; ; + 

ROUTINE NAME: 

D.RVCT (D.PROC REVECTORING DISPATCHER) 

FUNCTIONAL DESCRIPTION: 

THIS ROUTINE WILL DISPATCH D.PROC REVECTORING. 

INPUTS: 

DBAR 
R1 I 



POINTER TO SDI CONTROL SLOCK 

Sn I . ST CONTENTS 



001 I 42 
001 143 
001 1 44 



01 OSSS 
01 SB 1 I 
0377Be 



007000 
000003 
010134 



123Se7 
OOOOOO 
012305 



OUTPUTS : 

CURRENT D.PROC REVECTOR STATE ENTERED 



ADD #SDI . ST , DBAR\N, BAR %CALL P. LOCK 

XOR (BUF),R11\N 

COM #< - V . ORVC- 1 >B377 . Rt 6 %JNZRO D.l 



00 1 


1 45 


01 3740 


007232 


1 23604 


MOV 


iVRVCSDI , BAR 


%CAL L 


S 


. LD 1 2 


00 1 


146 


033452 


01 30 1 5 


05 1 1 5 1 


MOV\F 


DBAR , R1 2 , BUP 


%JNZRO 


0 


. RVCA 


CO 1 


1 47 


0 13740 


007252 


133621 


MOV 


#RVECOP , BAR 


%CAL L 


S 


. ST 1 6 


OO 1 


1 50 


0 1 3740 


007254 


1 33624 


MOV 


#RVCFLG , BAR 


7.CAL L 


I N I T 1 


00 1 


1 5 1 


0 1 0555 


007 1 OO 


1236 1 1 


D.RVCA: ADD 


#SDI,PH,DBAR\N 


BAR %CALL 




S . UO 1 


00 1 


152 


0 1 3740 


007254 


123610 


MOV 


#RVCFLG , BAR 


%CALL 


s 


. LO t 6 


OO 1 


1 53 


1 12 152 


0400 1 5 


0 1 2305 


CMP 


DBAR , R 1 2 


%JLSB 


D 


. lOEX 


001 


154 


0 13740 


017226 


0 1 2305 


MOV 


#RVCBUF , BAR 


Kjnzro 


D 


. lOEX 


00 1 


1 55 


133544 


000200 


0 1 0000 


SIS 


#PLaCK, RLL 








001 15S 


0 13740 


007252 


1238 10 


MOV 


iVRVECDP , BAR 


'/.CAL L 


S 


. LO 1 6 


001 


1 57 


01 3740 


007254 


1 3380S 


MOV 


fRVCFLG , BAR 


%CAL L 


S 


. LD 1 3 


00 1 


1 BO 


037778 


030131 


041161 


COM\T 


#<-V.RVC8-1>4L0BVT,R16 




TNMSB 


00 1 


1 B 1 


01 3740 


007226 


010000 


MOV 


#RVCBUF , BAR 








001 


182 


1 203S8 


0O201 6 


0 100O0 


INCB 


R1 6\0 , R1 6 , PAR 









[ US2EC2 1 BAR:SD I PTR/LOCK U.PROC OUT 
( US2EC2 I CHECK IF SDI STATUS HAS CHANGED 
X ; [UOA] [U52EC2 1 IP CHANGED THEN POTENTIAL RACES 
INVOLVING UPPER REVECTOR CODE SETTING 
SEEK+SUSP AND THEN INCREMENTING THE 
DISPATCH POINTER; DPROC SEES OLD 

STATUS AND NEW DISPATCH PTR AND AWAV WE GO . . . . 
[U52EC2IALSa RACE BETWEEN RVCT CLR IN UPPER 
[U52EC21AN0 RVCSDI SET IN THIS CODE !>l 
[U52EC2I ELSE R16:PTR TO START OP VECTOR AREA 
GET SDI CURRENTLV BEING REVECTORED IN R12 
(U52EC11IF ACTIVE THEN CONTINUE 

1 UOA 1 I U52eC 1 I ELSE SET START VECTOR ADDRESS 
[UOAIINIT FLAG SO U.PROC GOES FIRST 

{ V05 ][ U52EC2 ]( U52EC 1 ] R t 7 : PO I NTER TO REVECTOR BUPPEft 
I UOA I R1 6: U . PROC/D . PROC FLAG 

[ UOA ] ( U52EC2 ] I GNORE IF IT'S UPROC'S TURN 

[U52EC21IF NOT THIS SDI THEN GO IDLE 

tUS2EC21 ELSE RELEASE U.PROC FROM LOCK 

[UOAIGET DISPATCH VECTOR INTO R1S 

[UOAILOAD FLAG INTO R11 

lUOAlIF NO MSB, SET FOR CLEAN UP 

[ UOA 1 BAR:RVCBUF FOR REVECT ROUTINE 
DISPATCH TO ROUTINE « INC VECTOR 
AT DISPATCH: 
Rr 1 sSOI .ST 
SAR:RVCBUF 
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D.PROC IDLE LOOP AND OP CODE PROCESSOR («« < NEW SDI TIMING «*>) 



ROUTINE NAME: 
D .SEEK 



PAGE 133 



FUNCTIONAL DESCRIPTION: 

THIS ROUTINE WILL INITIATE A SEEK OPERATION IN RESPONSE TO THE 

•SEEK' BIT BEING SET IN THE SDI CONTROL BLOCK STATUS WORD. IT WILL 

CALL D.VECP TO INITIATE THE SEEK OPERATION- 



INPUTS : 



POINTER TO SDI CONTROL BLOCK 



OUTPUTS: 

SDI SEEK COMMAND ISSUED 



001163 033751 000302 111168 O.SEEK: MOV # V . S EEKB L OB VT , R 1 1 XJMP D.VECP ; 1 U5 2E C 1 1 R 1 I > L 0 VECTOR TABLE ADDR/OO INIT STATE VEctoR 

.PACE 



KDBDP 
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ROUTINE NAME: 

D.SUCH (D.PROC SET UNIT CHAR FUNCTION) 

PUNCTIONAL DESCRIPTION: 

THIS ROUTINE WILL SERVE AS THE BASE PROCESS WHICH WILL VECTOR 
INTO THE VECTOR TABLE AT OFFSET 'V.SUCH' IN ORDER TO PERFORM THE 
SDI LEVEL TWO COMMANDS NECESSARV TO ACCOMPLISH THE MSCP SET UNIT 
CHARACTERISTICS COMMAND. 



INPUTS : 



POINTER TO SOI CONTROL BLOCK 



OUTPUTS ; 

DRIVE MODE CHANGED 



001164 0337S1 000314 1011BB D.SUCH: 



MOV 
. PAGE 



#V .SUCHCLOBVT , R1 t %JMP D.VECP 



RlliLO VECTOR TABLE ADDR/GO INIT STATE VECTOR 



K0B5O.MICR0C0DE.,22-APR-19B8 11:27:1 S.9e 



KDBOP DIGITAL EQUIPMENT CORP., 2901 ASSEMBLER VERSION 32 
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ROUTINE NAME: 

O.TOPO (D.PROC TOPOLOGV FUNCTION) 



FUNCTIONAL DESCRIPTION: 

THIS ROUTINE WILL SERVE AS THE BASE PROCESS WHICH WILL VECTOR 

INTO THE VECTOR TABLE AT OFFSET 'V.TOPO' IN ORDER TO PERFORM THE 

SDI LEVEL TWO COMMANDS NECESSARV TO ACCOMPLISH THE MSCP TOPOLOGV COMMAND. 



INPUTS: 



POINTER TO SDI CONTROL BLOCK 



OUTPUTS: 

DRIVE TOPOLOGY COMMAND EXECUTED 



OOlieS 033751 



lOliee D.TOPO: 



MOV 
. PAGE 



#V . TOPOSLOBYT , R1 1 %JMP D.VECP 



R11:L0 VECTOR TABLE ADDR/GO INIT STATE VECTOR 
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ROUTINE NAME: 
D . VBCP 
D . VECT 



(VECTOR PROCESS INITIATE ENTRVl 
(VECTOR PROCESS WORKING ENTRY I 



FUNCTIONAL DESCRIPTION: 

D.VECP PROVIDES THE MECHANISM TO START OFF A VECTOR TABLE CHAIN OF 
EVENTS. IT REOUIRES THAT R11 HAVE THE LO ORDER ADDRESS OF THE VECTOR TABLE 
ENTRY . 

D.VECT PROVIDES THE MECHANISM FOR STEPPING THROUGH THE VECTOR TABLE 
ENTRIES AND HANDLES THE TERMINATION PROCESSING ONCE THE LAST STEP HAS BEEN 
EXECUTED. IT KEYS ON THE RETURNED CONDITION CODE AND R12 FOR TERMINATION; 
IF CCODE = O THEN THE CURRENT STEP COMPLETED ELSE IT HAS NOT 

IF R12 = O THEN THE VECTOR PROCESS IS STILL ACTIVE AND THE NEXT STEP SHOULD 
BE ACT I VATED . 

IF R12 NE9 O THEN THE VECTOR PROCESS IS COMPLETE AND RI2 CONTAINS THE BITS 
TO SET IN SO I . ST . 



INPUTS : 



R1 1 



LD ORDER ADDRESS OF VECTOR TABLE START ENTRY 



RETURN FROM 
PAR DISPATCH 



CCODE : 0 CURRENT STEP COMPLETE 

CCODE HEO O CURRENT STEP NOT COMPLETE 

R12 : O PROCEED TO NEXT STEP 

R12 NEO 0 VECTOR PROCESS COMPLETE, R12 CONTAINS BITS 
TO SET IN SDI.ST, R13 CONTAINS BITS TO CLEAR 



OUTPUTS : 

VECTOR PROCESS COMPLETED 



00 1 


66 


010S55 


00702 1 


1336 14 


00 1 


67 


013440 


000000 


132110 


00 1 


70 


O10555 


007020 


1 23606 


00 1 


7 1 








001 


7 1 


010555 


03702 1 


023606 


OO 1 


72 


010S55 


OO7022 


133603 


00 1 


73 


010555 


007044 


123604 


001 


74 


033453 


OOOS 1 5 


01000O 


OO 1 


7S 


O10555 


007045 


1 336 1 O 


OO 1 


76 


010555 


007056 


1336 11 


0O1 


77 


133554 


002377 


12 1177 


OO 1 200 


013452 


0 1 001 2 


010701 


00 1 20 1 


0 14552 


0 1 0004 


101167 


00 1 202 


133673 


010100 


04 1206 


OO 1 203 


010SS5 


007000 


1 33603 


00 1 204 








00 1 204 


11455 1 


030 1 OO 


1 1 1 206 


00 1 205 


O 1 3440 


0 1 OOOO 


010776 


001 206 


033553 


0000 1 0 


1 12302 



D . VECP 
D . VECA 
D . VECT 



D.VECB: 
. PAGE 



ADD 
NOP 
ADD 

ASSUME 

ADD 

ADD 

ADO 

MOV 

ADD 

ADD 

OR 

TST 

BIT 

VECTOR 
B IS\T 
ADD 

ASSUME 

BIT 

HOP 

R12:SDI 
BIS 



#SD I . SV . DBAR\N , 

#SD I . EO , OBARNN , 
ERRINP,E0,8IT15 
#SD I . SV , D8AB\N , 
#SD I . PO , D8AR\N , 
#S0 I .SI , DBAR\N , 
DBAR,R13 CRDPF 
#SD I . S2 , DBAR\N , 
#SD I . CW, DBAR\N , 
«HIBYT,RI4,PAR 
R12 

#DERR,R12 
TABLE PROCESSING 
#ERRIP , R1 3 
#SDI . ST . DBARXN , 
RVCT . EO, B I T 1 5 
#ERRIP , Rl 1 

STATUS BITS TO 
#VECT, Rl 3 



BAR SCALL S 


. ST1 1 


•/.CALL D. 


T IMR 


BAR %CALL 5 


. LD 1 4 


BAR %CNMS8 


S . L D 1 4 


BAR %CALL S 


. LD 1 1 


BAR '/.CALL S 


. LDI2 


BAR %CALL S 


. LD 1 6 


BAR %CALL S 


. LD17 


'/.CALL 




%JNZRD D. 


IDLE 


%JZRO 0. 


VECA 


COMPLETE ENTRY « 


%JNZRO 0. 


VECB 


BAR IICALL S 


. LD 1 1 


%JMSB D. 


VECB 


%JNZRO 0. 


ER 1 A 



SAVE VECTOR TABLE ADDRESS 
SET SDI TIMER FDR THIS COMMAND 
R14=LEVEL O STATE VECTOR 
MAKE SURE CNMSB IS VALID 

IF LEVL O NOT ACTIVE THEN R 1 4 : NORMA L STATE VECTOR 

Rl 1 =MSCP PKT PTR 

R12=1ST WORD OF SDI STATUS 

R13=SDI CONTROL BLOCK PTR 

R16:2ND WORD OF SDI STATUS 

RI7:SDI.CW{SUBUNIT AND MASK) 

STUFF PAR i CALL (SO WE CAN RETURN) 

IF FAILURE THEN IDLE 

IF R12 EO O THEN C D N T /DONE - R 1 2 : S TAT US FLAGS TO SET 



IF ERROR THEN DONE 
RlliSDI STATUS 
MAKE SURE RVCT IS MSB 
IF ERROR RECOVERY IN PROGRESS 
THEN 00 FINISH IT 
SBT,R13:BITS TO ZAP , RESET STATUS, GO IDLE «•> 
%JMP D.SETS ; RESET STATUS/GO IDLE 
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SDI LEVEL 0,1, AND 2 ROUTINES 



.SBTTL SOI LEVEL 0,1, AND 2 ROUTINES 



SDI LEVEL O ROUTINES 



ROUTINE NAME : 
LEVOWR 

FUNCTIONAL DESCRIPTION: 

THIS ROUTINE PERFORMS THE SDI LEVEL O CONTROL INFORMATION TRANSFER 
FROM THt CONTROLLER TO THE DRIVE AS DESCRIBED IN SOI SPECIFICATION. THE 
CONTROL INFORMATION FRAME IS IN RI2 AND R11 IS USED AS A SUCCESSFUL DR 
UNSUCCESSFUL INDICATOR. 



INPUTS : 



OUTPUTS : 
R 1 1 



CONTROL INFORMATION CODE. MUST BE NONZERO 



s SUCCESSFUL 

: DRIVE DATA OR DRIVE CLOCK TIMEOUT 
IF Rl 1 : 0 (I.E. SUCCESS) 



03375 1 
O 1 3440 
03 145 1 

037 15 1 
031311 

0347 11 
01 3740 

O 1 3440 

O 1 3700 
0 13460 
0 13460 
0 13460 
13047 1 
0 1345 1 
03375 1 



000020 
01 OOOO 
1 100 1 1 

1 4053 1 
010442 

040542 
047202 

000700 
006003 
O 1 OOOO 
O 1 OOOO 
010000 
01001 1 
0005 1 1 
00000 1 



13 1270 
101212 
0 112 10 

13 1271 
101 225 

15 12 13 
10122S 

0 1 OOOO 

12 1226 

16 1226 
16 1226 
16 1226 
05 1 224 
127777 
127777 



*«« ENTRY 
LEVOWW: MOV 
LEVOWX: NOP 



LEVOWR: 
LEVOWA : 



POINT FOR CONTINUE AND END FRAMES 
#16.,R11 %CALL . D.CLCS 

%.JZRO LEVOWR 
R11 XJNCSR LEVOWX 

STANDARD ENTRY POINT «*« 

XNOR R11,RI1 (PSWM %CDSER D.RCLR 

DECS (RTDS),R11 (TSCMD %JZRO LEVOWE 

ASSUME DRDY , EO , B I TOO 

(RT0S),R11 IPRECC %UNLSB LEVOWA 
fSYNCBAR %JNLSS LEVOWE 



DEC 



CLR\F 
MOV 



NOP 
MOV 

NOP\T 

NDP\T 

NOP\T 

I NC\T 

TST 

MOV 



( BUF ) , SO 



R 1 1 
Rl 1 

# 1 . R 1 1 



IPSSE 



%CALL 

%CZRO 

%CZRO 

r.C2R0 

7.TNZR0 

7.RET 

%RET 



LEVOWS 
LEVOWS 
LEVOWS 
LEVOWS 



(WAIT FOR CONTROLLER TO SEND FRAME] **« 
RllsFRAME SENT COUNTER/ZAP RECVD BIT 
IF R11 EO O THEN DRIVE DN/ELSE RllaORIVE STATE 
WAIT FOR FRAME SENT ' 

(EC0#2 ] Rl 1 : 1 'S/IF PARITY ERR THEN CLEAR 
[ECa#2]IF R11 EO O THEN ERROR 
MAKE SURE DRDY IS LSB 
[EC0#2]IF NO RECVR ROY THEN LOOP 
[EC0*2jlF NO RECVR RDY THEN ERROR 
(EC0#2] ELSE BAR<-SYNC P TR/R 1 1 : S YNC « 2 
( EC0III2 ] ENABLE SERDES 
[ EC0#2 ] OUTPUT SYNC TO SERDES 
SEND OUT THE FRAME TO SERDES 
SEND SOME O'S TQ SERDES 
SEND MORE O'S TQ SERDES 
IF NOT SUCCESSFUL, Rllsl 
TEST Rl 1/RETURN 
STUFF R1l!l, DON'T HAVE TO ffRSE BECAUSE ffSSE NEVER 



024472 


1 OSO I 2 


167777 


LEV OWS : C L R \ T 


R 


2\a 


R 1 2 


SD 


r.RDCLK 


I F 


DRV 


C L K 


T 


CK 


THEN 


RETURN 


trajt 


024472 


1060 12 


1 67777 


CLR\T 


R 


2\Q 


R 1 2 


SO 


%RDCLK 


I F 


DRV 


CLK 


T 


CK 


THEN 


RETURN 


Irajt 


024472 


1060 12 


167777 


CLR\T 


R 


2\a 


R 1 2 


SD 


7.RDCLK 


I F 


DRV 


CLK 


T 


CK 


THEN 


RETURN 


[mjt 


024472 


1060 12 


167777 


CLR\T 


R 


2\D 


R 1 2 


SO 


%RDCLK 


IF 


DRV 


CLK 


T 


CK 


THEN 


RETURN 


[mjt 


024472 


1 060 1 2 


167777 


CLR\T 


R 


2\D 


R 1 2 


SD 


y.RDCLK 


IF 


DRV 


CLK 


T 


CK 


THEN 


RETURN 


Cmjt 


024472 


1 060 1 2 


167777 


CLR\T 


R 


2\0 


Rl 2 


SD 


%ROCLK 


IF 


DRV 


CLK 


T 


CK 


THEN 


RETURN 


Imjt 


024472 


106012 


167777 


CLR\T 


R 


2\D 


R 1 2 


SD 


%RbeLK 


I F 


DRV 


CLK 


T 


CK 


THEN 


RETURN 


Imjt 


024472 


106O1 2 


167777 


CLRVT 




2\0 


R12 


SD 


XRBCLK 


IF 


DRV 


CLK 


T 


CK 


THEN 


RETURN 


Imjt 


024472 


1 0601 2 


167777 


CLR\T 


R 


2\D 


R12 


SD 


%RDCLK 


IF 


DRV 


CLK 


T 


CK 


THEN 


RETURN 


Imjt 



[rajt 
[mjt 



(injt 
Imjt 
Imjt 
Imjt 



e 1 25 I 
el2SI 



e12SI 
e 1 25 I 
e 1 25 1 
e 1 25 1 

EXECL 

e 1 25 ] 
e I 25 1 
8 1251 
e t 25 1 
S125] 
81251 
EI12S1 
61251 
si 25 1 
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001 237 


024472 


106012 


167777 


CLR\T 


R 1 2\0 , R 1 2 


SO 


%RDCLK 


; IF 


DRV 


CLK 


TICK 


THEN 


RETURN 


CO 1 2 40 


024472 


ioeoi2 


1 67777 


CLR\T 


R 1 2\0 , R 1 2 


SD 


%RDCLK 


: I F 


□ RV 


C L K 


TICK 


THEN 


RETURN 


00 124 1 


024472 


I060I2 


1 67777 


CLRNT 


R 1 2\0 , R 1 2 


SO 


%RDCLK 


i IF 


DRV 


CLK 


TICK 


THEN 


RETURN 


001 242 


024472 


106012 


1 67777 


CLR\T 


R 1 2\0 , R 1 2 


SD 


%RDCLK 


: IF 


DRV 


CLK 


TICK 


THEN 


RETURN 


001243 


013452 


ooasi2 


1 27777 


TST 


R12 IPRSE 


%RET 


; we 


DION 


' T 


GET OCLKI 


DRIVE 










. PAGE 
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ROUTINE NAME: 
LEVORD 

FUNCTIONAL DESCRIPTION: 

THIS ROUTINE PERFORMS THE SDI LEVEL 0 CONTROL INFORMATION TRANSFER 
FROM THE DRIVE TO THE CONTROLLER AS DESCRIBED IN THE SDI SPECIFICATION. THE 
CONTROL INFORMATION READ IS RETURNED IN REGISTER R12. REGISTER R1I IS O 
FOR A SUCCESSFUL TRANSFER AND IS EQUAL TO 1 FOR A DRIVE CLOCK TIMEOUT. 

INPUTS : 



OUTPUTS : 
R1 1 
R12 



0 FOR A SUCCESSFUL TRANSFER, 1 FOR A DRIVE CLOCK TIMEOUT 
FRAME CODE (UPPER BYTE) AND DATA (LOWER BYTE) 



«*««««*««*««*********««**«*««**«»««*«*««««««**«**«*«*«««* 

« Tharfl ara some interesting timing problems in this * 

* routine, and some subtle logic that needs e 1 uc i dat i on . « 

* « 
« The 1 instruction loop at LEVORA: loops on the « 
« condition NWRC . WRC is the logical OR of : • 

* NOT( SERDES word Rate Clock > * 

* with ( NCRY from the ALU ) « 
« * 
« Therefore the 1 instruction loop at LEVORA: exits * 
« and continues at LEV0R2: on either of two conditions; * 
« the SERDES WRC goes low (ie a SYNC has been received) « 

* or NCRY is set (ie the DEC of R12 has just decremented* 

* from o to -1, thus the timeout count has been reached)* 
« This implies a maximum data rate of: * 

* 34ans/8 , Sbits = 40.9ns/tait = 24.4Mb/S. « 
« for response data received within the timeout period « 

* of 2 . Ins , 

* * 
« The 3 instruction loop at LEVORB: is only entered * 

* if WRC was Sean and NCRY was not seen, and DROY has * 

* not been seen in 2 additional instructions, this * 

* implies that the data rate is slower than: * 
« 348nS*2/7 .Sbits « 92.8ns/bit • 

* Also the loop manages to transfer the data from * 

* the SERDES within 2 instructions of DRDY going high * 

* ( which stays high a max of 13 bits land this implies * 

* a data rate upt o : * 

* 348nS*2/13bitS ■ S3.SnS/bit « 

* can be handled. Therefore this loop is okay. * 

* ^ . ' ' ^ ' ' * 
« If the initial timeout count is decremented to -1 * 

* then at LEVORB: the rcvr rdy signal is turned off. But* 
« it will take 23 bit times plus 2us before we can * 

* guarantee that the drive has seen it during which time* 

* the controller must still listen for the commands It * 
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00 1 244 


1 3375 1 


000030 


000000 




0 13 4 4 0 


000 640 


010000 


OO 1 2 4 6 


03 1452 


00073 1 


oooooo 


001 247 


0 13740 


00501 1 


000000 


001 2sa 


031472 


1 707 1 2 


OS 1 250 


001251 


033732 


1 00006 


1S1257 


00I2S2 


033732 


1 00006 


1512S7 


001253 








001253 


03377 1 


02500 1 


0412S1 


001254 


033732 


1 00006 


1S12S7 


00 125 5 


03 146 1 






001256 


033712 


000006 


OOOOOO 


001 257 


013740 


OOSOO 1 


0 1 0000 


001 260 


0344S1 


OOOS 1 1 


111266 


001 26 1 


033732 


1 0OOO6 


14 1260 


001 262 


033752 


000036 


0 1 0000 


001 263 


033732 


1 00006 


1 4 1 260 


00 1 264 


031452 


1 000 1 2 


101263 


00 1 265 


0 1 3440 


0 1 OSOO 


04 1263 


00 1256 


01 3440 


000440 


OOOOOO 


001257 


013451 


00053 1 


1 37777 


001 270 


0 13740 


005001 


137777 


00 t 27 1 


0 13440 


000460 


010000 


00 1 272 


0 13311 


0006 6 2 


137777 
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is now to lata to check WRC as at high data rates it 
may have already been missed. So the loop at LEVORE 
is used to timeout the receiver ready race condition. 
It will dump the SERDBS data within 2 instructions of 
DRDY beiing asserted, and this implies that the max 
data rate that can be handled by this loop is: 

34ens«2/ 1 3bi t S ! 53.5ns/bit s 1 8 . 87Mbit s/sec 



Therefore for responses from drives wi 
in excess of 18.6 Mbits/sec there is a 
missing the data if it is not received 
of the controller bringing up RCVR RDY 
happen on commands such as: 

DIACNOSE 

DRIVE CLEAR 

RUN 

TOPOLOGY 



LEVORA : 
LEV0R2 : 



LEVORC 
LEVORX 



LEVORE 
LEVORF 



MOV 

NOP 

DEC 

MOV 

DEC\T 

MOV\T 

MOV\T 

ASSUME 

MOV\T 

MOV\T 

DEC 

MOV 



#6 1 44 . , R1 I 

(PRCMD 
R1 1 , R12 IPSRM 
#<CONT<-CROY> . RTCS 



R12 VSSB 
(501 ,R12 
(SO) ,R12 
CONT,EQ, 1 
#C0NT.R1 1 ,RTC 
(SO) ,R12 
R 1 1 

( SD ) , R1 2 



%JNWRC 
%JOCLK 
%jaCLK 

%JNCRY 
%JOCLK 
%JNOCLK 



LEVORA 
LEVORC 
LEVORC 

LEVORE 
LEVORC 
LEVORB 



th a data rate 
possiblity Of 
within 2.1ms 
This can 



RllsAPPROX 2 MSECS VALUE 
RESET COMMAND MODE 

SET CARRY/SET R12/SET READ MODE 
SET CONTROLLER RECVR RDY 

DECR R12/IF NOT WRC OR CRY THEN LOOP 
IP DRIVE TICK THEN R12:SERDES DATA 
IF DRIVE TICK THEN R12>SERDES DATA 
CONT MUST BE 1 I 

[EC0#2]Rri:DRIVE CLOCK FAILURE ERROR 
IF DRIVE TICK THEN R123SERDES DATA 

[ECa#21DECR R11/IF NO DCLK THEN GO CHK FOR NCRY 
( EC0#2 1 R1 2 :SERDES DATA 



SDI LEVEL O READ SUCCESS EXIT POINT > 
MOV »CONT,RTCS 

CLR R11 (PRSE %JMP LEVOR 

LISTEN TO DRIVE AFTER RECEIVER READY RESET 



(EC0#21RESET CONTROLLER RCVR RDY 
[EC002IRESET SERDES ENABLE 



Mov\T (so; 

MOV #30 

Mov\T (so; 

DEC R t 2 
NOP\F 

SOI LEVEL O 
NOP 

TST R11 



■/.JDCLK LEVORX 



, RI 2 
, S 1 2 



SRSE 
READ EXIT POINT 
VSCMD 

(PRRM %RB 



%JDCLK LEVORX 
7.JDCLK LEVORF 
%JNZRO LEVORF 



O.CLCS: MOV 



#CONT , RTCS 



[EC0#21IF DRV CLK THEN DONE 
( EC0#2 1 R 1 2= LOOP COUNT 
[EC0#2]IP DRV CLK THEN DONE 

tEC0#21IP DRV CLK THEN DONE ELSE DECR R12 
[EC0#2IIF NEO 0 THEN LOOP ELSE DONE 

SET IN COMMAND MODE 

TEST R11/RESET READ MODE/RETURN 
RESET ALL CONTROLLER STATE BITS 



; «** 
0 . RCLR : 



ROUTINE 

NOP 

TSTB 



TO RESET RTDS 
IPSCLR 

( RTDS ) . Rt 1 0>RCLR %RET 



PARITY ERROR [ECaili21 • < * 

IEC0021SET CLEAR 



1EC0#21RESET CLEAR/PUT LSB OF RTDS ON CCQDE 
(EC0#21AND Rll IN CCODE/RETURN 
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SDI LEVEL 1 COMMANDS/ROUTINES 



ROUTINE NAME: 
LEV1RD 

FUNCTIONAL DESCRIPTION: 

THIS ROUTINE WILL READ THE SD I I NTERC ONNECT FOR A DRIVE RESPONSE. 
ON A SUCCESSFUL RETURN R12 WILL HOLD THE SDI DRIVE RESPONSE OP CODE AND 
BUFFER POINTED TO BY RI3 WILL HOLD THE DATA (IF ANY) ASSOCIATED WITH THAT 
RESPONSE. R11 WILL INDICATE THE STATUS OF THE OPERATION. THIS ROUTINE WILL 
ALSO VERIFY THAT THE FRAMING CODE SEQUENCE AND THE CHECKSUM ARE CORRECT. 

R17 IS A 2-BVTE SHIFT REGISTER WHICH IS DUMPED INTO MEMORY ON EVEN BYTES. 

END FRAMES ARE PROCESSED AS NORMAL FRAMES AS MUCH AS POSSIBLE TO ALLOW 

THEM TO CLEAR OUT THE R17 SHIFT REGISTER. 



I NPUTS : 



R13 
R 1 4 



OUTPUTS : 
RI 1 



t L V tSV 1 
DCERR 
SFERR 
FRERR 
CSERR 
LNERR 



POINTER TO DRIVE RESPONSE BUFFER 
LENGTH OF DRIVE RESPONSE BUFFER 



0 = SUCCESSFUL 

1 = DRIVE CLOCK OR DRIVE DATA TIMEOUT 

2 : FIRST WORD NOT A START FRAME 
4 I ILLEGAL FRAME CODE 

10 I INVALID CHECKSUM 

20 I RESPONSE LENGTH ERROR 



R12/LV1SV2 
R14 



OP CODE OF RESPONSE PACKET 
0 ! DRIVE BUFFER NOT OVERRUN 
NEGATIVE ' DRIVE BUFFER OVERRUN 
R16 IS USED TO CALCULATE THE CHECKSUM 
R1T IS USED AS A TEMPORARY REGISTER 



c 



001 273 


013740 


0072 1 2 


12 1244 


LEV 1 RD : 


MOV 


#LV 1 SV1 , BAR 


%CALL 


LEVORD 


00 1 274 


033456 


0 1 00 1 2 


077777 




MOV\F 


R t 2 , RI 6 


%RN2R0 




001 275 


034556 


000377 


133623 




AND 


#L0BYT,R1S 


%CALL 


S . CLRB 


001 276 


01 3740 


0072 1 4 


OOOOOO 




MOV 


#L V 1 SV2 , BAR 






001 277 


03S552 


000377 


12362 1 




B I C 


#LOB VT , R 1 2 


•/.CALL 


S . ST1 6 


OO 1 300 


116552 


OOO 1 S 1 


OOOOOO 




XOR 


#STRTCD , RI 2\N 






00 1 301 


03377 1 


O 1 0002 


07 1330 




MOV\T 


#SFERR, RI 1 


%CNZRO 


LEV 1 RF 


00 1 302 


130154 


010014 


0 1 1 304 




ADDC 


R 1 4 , R 1 4 


%JNZRO 


LEV 1 RB 


00 1 303 


035SS7 


000377 


12 1244 


LEV 1 RA : 


B I C 


#LOB YT , R 1 7 


%CAL L 


LEVORD 


001 304 


0301 56 


010012 


00133O 


LEV 1 RB : 


ADD 


R 1 2 , RI 6 


%JNZRO 


LEV 1RF 


001 305 










ASSUME 


CONTCOS400 , EO , 0 






00 1 305 










ASSUME 


ENDCD8400, EQ , 0 






001 305 


1 14556 


000001 


010000 




BIT 


#400 , RI 6 






001 306 


130476 


01 001 6 


051307 




INC\T 


R16 


%TNZRO 




001 307 


036 1 57 


000012 


010000 




XOR 


R 1 2 , RI 7 






OO 1 3 10 


035552 


000377 


OOOOOO 




BIC 


#L0BYT,R12 







GET START FRAME 
RETURN IF TROUBLE 

ISOLATE OPCODE, CLEAR ERROR BYTE 
[16K1BAR:PTR TO OP CODE SAVE 
ISOLATE FRAME CODE, SAVE OPCODE 
CHECK FOR START FRAME 
ANYTHING ELSE IS ERROR 

BUT KEEP GOING SINCE IT MAY BE END FRAME 
NOTE THAT R14 IS NOW A BYTE COUNT + 1 
CLEAR NEW BYTE IN RIT AND GET NEW BYTE 
ACCUMULATE CHECKSUM IN R16 

SINCE THE LEGAL FRAMES HAVE BIT 3 CLEAR 

WE CAN USE IT FOR A CARRY BIT... 

00 END AROUND CARRY, BUT 

LEAVE UPPER HALF SLOPPY FOR NOW... 

R17(L0) 2 DATA BYTE 

ISOLATE FRAME CODE IN RI2 



KDBDP 
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00131 1 


036157 


0000 1 2 


0 1 0000 




XOR 


R1 2 , R1 7 


001 3 1 2 


03375 1 


OOOO 1 0 


1 23S77 




MOV 


#8 . , R 1 1 


001 3 1 3 


03375 1 


000004 


000000 




MOV 


||»FRERR , R 1 1 


001314 


116552 


000324 


oooooo 




XOR 


#CONTCD , R1 2\N 


00131S 


116552 


010262 


1113 17 




XOR 


VENDCD , R1 2\N 


00131S 


1 35557 


010377 


071330 




B I C \ F 


#HIBYT,R17 


001317 


03 1454 


000014 


oooooo 


LEV 1 RC : 


DEC 


R t 4 


001 320 










ASSUME 


DCERR , EO , B I TOO 


001320 


03377 1 


030020 


1 71 330 




MOV\T 


#LNERR , R 1 1 


001321 


120373 


047013 


073622 


LEV 1 RE : 


INCB\T 


R t 3\0 , R 1 3 , BAR 


001 322 


136552 


000282 


010000 




XOR 


#ENDCD , R 1 2 


001323 


03457E 


010377 


04 1 303 




AND\T 


#LOBVT , R1 6 



%JZRO 
KCNZRO 



%CMSB 
%CLSB 



LEVIRC 
LEV1RF 



LEVIRF 
S . ST17 



%JNZRO LEV1RA 



R17(Hn IS BACK TO ITS OLD VALUE 

SWAP BYTES OF R17 

PREPARE TO CHECK FRAME CODE 

CHECK CONTINUE 

OR END FRAME 

FORCE Rn(HI) TO 0 IF END FRAME 
DECREMENT BUFFER BYTE COUNT 
MAKE SURE DCERR IS LSB 
SET LENGTH ERROR 

IF POSITIVE AND 000, STORE WORD AND INC PTR 
SEPARATE END FRAMES FROM CONTINUE FRAMES 
MAKE CHECKSUM NEAT AND LOOP UNLESS END FRAME 



NOTE THAT WE DO NOT CLEAN UP R16 ON END FRAMES - THIS IS TO CATCH THE NITPICKING 
SPECIAL CASE OF 377'»0 i 377'l'377 (WITH END-AROUND CARRV ) 



001324 137556 000 115 0 1 OOOO 



001325 
001326 
001 327 
001330 
001331 



03375 1 
01 3740 
01 3740 
01 3740 
0335 1 1 



0 1 00 1 o 
0072 I 4 
0072 1 2 
0072 1 2 
0OO0O3 



031330 
133604 
1 13603 
OOOOOO 
103814 



XNOR 

MOV 
MOV 
MOV 
MOV 
BIS 
. PAGE 



#<-ENDCD-l>8HIBVT,Rt6 



#CSERR . R 1 1 
#LV1SV2, BAR 
#L V 1 SV 1 , BAR 
#LV1SV1 , BAR 
(BUF) , R1 I 



•/.CNZRO LEVIRF 
'/.CALL S.LD12 
%JMP S . LO 1 1 



COMPARE CHECKSUM AGAINST EXPECTED VALUE. 
WHICH IS ENDCD+377. 

LOG CHECKSUM ERROR IF IT AIN'T RIGHT 
I1SK10ET OPCODE IN R12 FOR EXIT 
ilSKlGET ERROR CODE IN R1I AND EXIT 
I16K1R0UTINE TO "OR" ERROR CODE IN R11 
WITH CUMULATIVE CODE IN HEADER 
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ROUTINE NAMES: 
STRT.F 
CONT.F 
END , F 

FUNCTIONAL DESCRIPTION: 

THESE ROUTINES FORM THE SOI LEVEL 1 COMMANDS AS 
THE CONTROLLER FUNCTIONAL SPECIFICATION SECTION 5.5.4 
AS FOLLOWS: 

STRT.F OUTPUTS MESSAGE START FRAME 

CONT.F OUTPUTS MESSAGE CONTINUATION FRAME 

END.F OUTPUTS MESSAGE END FRAME 



DESCRIBED IN 
THE ROUTINES 



ARE DESCRIBED 



INPUTS : 



OUTPUTS : 
R1 1 



DATA FOR STRT.F (UPPER BYTE = 0) 
DATA FOR CONT.F (UPPER BVTE = 01 
CHECKSUM FOR END.F 
COPY OF DATA FOR STRT.F 



0 s SUCCESSFUL COMPLETION 

1 s DRIVE DATA OR DRIVE CLOCK TIMEOUT 
CHECKSUM (STARTED BY S TRT . F , MA I N T A I NE D BY 
CONT.F, AND OUTPUT TO DRIVE BY END.F) 



OUTPUT DATA AND START FRAME CODE «•« 



001332 133S52 000161 101212 STRT.F: BIS 



#STRTCD,R12 



OUTPUT DATA AND CONTINUE FRAME CODE <■•• 



001 333 
001334 
001335 
00133S 



001337 
001340 



030 t S3 
1 14553 
131573 
133552 



0374S2 
136SS2 



000012 
000001 
010377 
000324 



OOOO 13 
0001 IS 



OOOOOO 
0 1 OOOO 
OSI336 
1 1 1207 



O 10000 
1 1 1207 



ADD 
B I T 
SUB\T 
BIS 



R 1 2 , R 1 3 
#400 , R 1 3 
#377 , R 1 3 
#CONTCO, R12 



%TNZRO 
%JMP 



OUTPUT CHECKSUM AND END FRAME CODE ««« 



COM 
XOR 
. PAGE 



RI3, R12 
#NENDCO, R12 



GO TO LEVEL 0 TO TRANSMI T /RETURN 



UPDATE CHECKSUM 

CHECK FOR BYTE CARRY 

IF CARRY THEN ADD 1 TO CHECKSUM 

GO TO LEVEL 0 TO TRANSMI T / RET URN 



1'S COMPLEMENT CHECKSUM 

GO TO LEVEL 0 TO TRANSMI T/ RET U RN 



KDBOP 
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ROUTINE NAME: 
LEV2 . 1 

FUNCTIONAL DESCRIPTION; 

THIS ROUTINE WILL ISSUE THE I BVTE LEVEL TWO COMMAND THAT IS PASSED 
IN R1 2 . 

THE SDI COMMAND RESPONSE TIMER WILL BE SET PRIOR TO SENDING THE COMMAND 
TO THE DRIVE. 



INPUTS : 



SDI LEVEL 2 COMMAND 



OUTPUTS : 
R1 1 



0 = SUCCESSFUL COMPLETION 

1 : DRIVE DATA OR DRIVE CLOCK TIMEOUT 
R12 IS USED AS A TEMPDRARV REGISTER 

R13 IS USED FOR THE SDI LEVEL 1 CHECKSUM 



001341 
0O1342 



0334S3 
O 1 34S 1 



000012 
OOOO 1 I 



1 2 1 332 
1 1 1 34S 



MOV 
TST 
. PAGE 



R12,R13 
R 1 1 



%CALL 
%JMP 



STRT . 
LEV2 . 



R12:0P CODE/OUTPUT START FRAME 
TEST RII/CONTINUE 
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ROUTINE NAME: 
LEV2.2 

FUNCTIONAL DESCRIPTION: 

THIS ROUTINE WILL ISSUE A TWO BYTE LEVEL TWO COMMAND USING THE 
COMMAND PASSED IN R12 AND THE DATA PASSED IN Rt4. 

THE SOI COMMAND RESPONSE TIMER WILL BE SET PRIOR TO SENDING THE COMMAND 
TO THE BRIVE. 



INPUTS : 

R 1 2 
R1 7 



SOI LEVEL 2 COMMAND 

DATA FOR SDI LEVEL 2 COMMAND IN R12 



OUTPUTS ; 

R1 1 



0 : SUCCESSFUL COMPLETION 

1 : DRIVE DATA OR DRIVE CLOCK TIMEOUT 
R12 IS USED AS A TEMPORARY REGISTER 

R13 IS USED FOR THE SOI LEVEL 1 CHECKSUM 



Q 
< 
D 

a 

II 

s 

cc 
o 

u. 

(/) 

u 

<0 



001343 0334S3 

00 1344 033472 

001345 013440 

001346 013451 



0OOO12 
0 1 OO 1 7 
0 10000 
00001 1 



12 1332 
17 1333 

13 1337 
1117 14 



MOV 
MOV\T 
NOP 

TST R11 
. PAGE 



R12, R13 
R17,R12 



%CALL STRT.F 

XC2R0 CONT.F 

%CZRO END.F 

%JMP D.ECK5 



R12:C0MMAND TO SEND 

ELSE OUTPUT DATA BYTE 
ELSE OUTPUT END FRAME 

GO CHK FDR SEND ERRORS 



c 



KDBDP 
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ROUTINE NAME: 

LEV3.T (TABLE DRIVEN) 

FUNCTIONAL DESCRIPTION: 

THIS ROUTINE WILL SEND THE SDI LEVEL TWO COMMAND THAT IS THE SECOND 
(HIGH) BYTE IN THE TABLE POINTED TO BY REGISTER RI6. IT WILL TRANSFER THE 
NUMBER OF BYTES (INCLUDING COMMAND) INDICATED BY REGISTER R14. 

INPUTS: 

Rl S 
R17 

OUTPUTS ; 

Rl 1 



POINTER TO SDI COMMAND TABLE (BUFFER) 

NUMBER OF BYTES IN COMMAND (INCLUDING COMMAND BYTE) 



R12 IS USED AS A 



SUCCESSFUL COMPLETION 
1 : DRIVE DATA OR DRIVE CLOCK TIMEOUT 
TEMPORARY REGISTER 











; R13 IS 


USED FOR THE SOI 


LEVEL 1 


CHECKSUM 












; R17 IS 


USED AS A TEMPORARY REGISTER 




OO 1 347 


120 156 


0070 1 B 


1 33S04 


LEV2 . T : ADOC 


Rl e\0 , Rl 6 , BAR 


r.CALL 


S . L012 


R12SS0I CaMMAND(HI) 


OO 1 350 


035552 


000377 


133575 


B I C 


#L0BYT,R12 


%CAL L 


S . SWAB 


SWAP BYTES OF R12 


00 135 1 


033453 


0000 1 2 


12 1332 


MOV 


R 1 2 , Rl 3 


y.CAL L 


STRT . F 


OUTPUT START FRAME AND COMMAND 


OO 1 352 


1 50458 


0 1 00 1 S 


077777 


LEV2TA: INC\RF 


R 1 6 


r.RN2R0 




IF ERROR THEN RET/ELSE INCR RI6 


00 1 353 


03 1 457 


0000 1 7 


000000 


DEC 


R 1 7 , R 1 7 






DEC R 1 7 


0O1 354 


07345E 


0 1 70 1 B 


14 1337 


MOV\LF 


R 1 6 , R 1 e , BAR 


r.J2R0 


END . F 


IF R17 EQ 0 THEN SEND END FRAME 


001 355 


0337 1 2 


030003 


1 33575 


MOV 


( BUF > , Rl 2 


%CMSB 


S . SWAB 


R12:2 DATA BYTES 


001 35 e 


034S52 


000377 


1 2 1 333 


AND 


#L0BYT,R12 


%CALL 


CONT . F 


OUTPUT DATA BYTE 


0O1 357 


013451 


00001 1 


111352 


TST 


Rl 1 


%JMP 


LBV2TA 


INCR BUFFER PTR/IF BYTE CNT 0 THEN 










. PAGE 
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ROUTINE NAMES: 

S.XXXX (SEND SDI LEVEL 2 COMMAND) 
R.XXXX [RECEIVE SDI LEVEL 2 RESPONSE) 

FUNCTIONAL DESCRIPTIONS: 

THESE ROUTINES WILL SEND EACH SOI LEVEL TWO COMMAND NEEDED BY THE 
CONTROLLER AND ITS SISTER ROUTINE WILL RECEIVE ALL OF THE DRIVE RESPONSES. 
ADDITION THEY WILL MAINTAIN THE STATE VECTOR INDEX 'SOI.SV' AND RETURN 
SUCCESS OR FAILURE STATUS TO THE CALLING ROUTINE. CERTAIN COMMANDS 
WILL ALSO 00 FUNCTION SPECIFIC PROCESSING (I.E GET STATUS). 

INPUTS: 

DEAR 
Rl 1 
Rl 2 
RI3 
Rl 6 
Rl 7 
BAR 
DPF 



POINTER TO SDI CONTROL BLOCK 

SDI . PQ 

SDI . S 1 

SD I . CP 

SDI.S2 

SD I . CW 

->SOI.CW 

RESET 



OUTPUTS: 

APPROPRIATE COMMAND SENT OR RESPONSE RECEIVED 
SUCCESS OR FAILURE INDICATION 



««« SEND STYLE 1 SDI CHANGE MODE COMMAND IFOR ONLINE) «<< 
*»* CHECK FOR ONLINE READ RECOVERY IN PROGRESS ««« 



REMOVE WITH NEW MD.IMF HANDLING [V05] 

. CMD1:;Mav ##CHGM0D,R13 %JMP S . CMD 1 

ADD HIP . RS06, Rl 1 , BAR %CALL S.LD11 

ASSUME ONLREC, EQ, BIT1 5 

MOV lll<V . OLRD-V . CMD1 > , Rl 1 %JMSB D . It 



EXECUTED IN JUMP TABLE 
Rl I sRETRY WORD 

ONLINE RECOVERY FLG MUST BE MSB 

THEN SKIP LEVEL TWO COMMANDS/DD READ 



SEND STYLE 2 SDI CHANGE MODE COMMAND (FOR ATTENTION) 
NOW ONLY I STYLE SDI CHANGE MODE COMMAND [ V05 1 «•« 











S . CMOD : 


,'MOV 










; «*« 


CHECK 


001360 


1 345S7 


000360 


1 22023 


; *** 


AND 
CHECK 


00 1 36 1 


1 14556 


000060 


OOOOOO 




BIT 


00 1 3 62 


033 152 


010017 


14 1364 




BISVF 


OO 1 3 6 3 


135552 


O00340 


OOOOOO 




BIC 


0013 64 


134552 


0O0374 


1 33S7S 


10$: 


AND 


00136S 


133552 


000367 


OOOOOO 




BIS 


OOI366 


033552 


000004 


I0137S 




BIS 



iVirCHGMOD , R 1 3 %JMP S . CMOD : 

FOR WRITE PROTECT BIT CHANGING ««« 

*DRV.SU,R1T %CALL D . GUNF : 

FOR SOFTWARE/HARDWARE WRITE PROTECT 
#<UF .WPH I UF .WPS> , Rl 6 
R|T,R12 %J2R0 10$ 

#<DRV .W4 I DRV .W3 ! DRV .W2> , R12 
#<HIBVT-DRV . DB-DRV .S7> , R12 %CALL 



IVOSIEXECUTED IN JUMP TABLE 

ISOLATE SUBUNIT MASK FIELD/GO GET UNIT FLAGS 



HXDRV . SU ! ORV 
DXDRV . FO/256 



FO 



IF H/W OR S/W WRITE PROTECTED 

THEN SET BIT TO TURN LIGHT ON [E1261 

CLEAR DISABLE OF ERROR LOG [EI2S1 

i.SWAB ; ISOLATE HI BYTE/SWAP BYTES OF R12 [E 



ORV . OB IDRV . S7> , Rl 2 ; SET MASK TO CLEAR THESE BITS 
R12 %aMP S,SND3 : ENABLE FORMATTING FOR REPLACE MD 



1261 



00 1367 
KOBDP 



133753 000202 010000 S.CFLI 



IF 0>RDPF THEN SEND STYLE 
IF IFSOPF THEN SEND STYLE 
MOV |I>*CHGFLG, RI3 



(ONLINE) SDI CHANGE FLAGS COMMAND «>> 
(AVAILABLE) SOI CHANGE FLAGS COMMAND 

; R133CHANGE FLAG CMD (HI BYTE) 



KDBSO. MICROCODE .,22-APR-198< 11:27:16. 96 



KDBDP 

SOI LEVEL 0,1, 
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00 ' 


3 70 


13 4 5 57 


0O03 60 


000000 






AND 




#DRV .SU , R1 7 








ISOLATE SUBUNIT FIELD 


CO ' 


3 7 1 


03 3 452 


06O0 1 7 


01 137 5 






MOV 




R 1 7 , Rl 2 


%JNDPF 


S . 


SND3 


R17sSUBUNIT MASK 


00 ' 


3 72 


03055 1 


0O7007 


1 3357 5 






ADD 




#P . MOO , R 1 1 , BAR 


%CALL 


S . 


SWAB 


[ ECO# 1 ] BAR 3 >MOD I F I ERS FIELD/SWAP R12 


OO ' 


3 73 


03 371 1 


0OOO03 


oooooo 






MOV 




( BUF 1 , R 1 1 








I EC 0# 1 1 R 1 1 : MOD I F I ERS FIELD 


OO ' 


374 












ASSUME 


MD . SPO , EO , B I TOO 








IF NO SPIN DOWN 


00 1 


374 


033 1 52 


04001 7 


101672 






OR 




R 1 7 , Rl 2 


%JNLSB 


0 . 


INS2 


iECO#l]THEN CHK FOR DISCONNECT 




























{ECD#1]ELSE SET MASK AND S-BIT TO SET IN R12 


00 ' 


3 7S 












ASSUME 


S . SND3 , EO , . 








MAKE SURE S.SND3 IS NEXT 














*** 


SEND 


TH 


REE 8VTE SDI LEVEL 2 COMMAND (R13 


CMD,Rt2!MASK AND BITS) »*« 


OOl 


37S 


033756 


0O70 1 1 


1236 16 


S 


SND3 : 


MOV 




# I NPUT , R 1 6 . BAR 


%caLL 


s 


ST 1 3 


STORE DP CODE IN PKT 


00 


37 6 


1 10 4 4 0 


00 7 S 1 6 


12 3 6 15 






I NC 




R 1 E , BAR ITROPF 


%CAL L 


s 


ST 1 2 


STORE MASK AND BIT FLACS 


OO 


377 


03375 7 


000003 


12 13 4 7 






MOV 




#3 , R 1 7 


•/.CALL 


LEV2 . T 


GO SEND COMMAND 


00 


400 


01345 1 


0000 1 1 


1117 14 










Rl 1 


%JMP 


D 


ECKS 


GO CHECK FOR SEND ERRORS 














« « * 


SEND 


SO 


I DRIVE CLEAR COMMAND 




















0 C L R : 


; AND 




#<LD8VT - DRV . DF> 


,R16 %JMP 


S 


. DCLR 


ISOLATE ERROR BVTE OTHER THAN OIAG FAIL BIT 


00 ' 


401 


0337S 2 


010005 


101 6 7 2 






MOV 




fORVCLR , R 1 2 


%J2R0 


D 


tNS2 


IF NO ERRORS THEN SKIP FRIVE CLEAR CMD 


00 


402 


0334S 7 


0000 1 6 


1 I 134 3 






MOV 




Rl 6 , Rl 7 


r.JMP 


LEV2 . 2 


GO SEND DRIVE CLEAR COMMAND 














* * * 


SEND 


SD 


I DISCONNECT COMMAND (DUPLICATE OR ONLINE TO CONTROLLER) 












s 


OCNl : 


; CLR 




Rl 7 


%JMP 


S . 


DCNl 


EXECUTED IN JUMP TABLE 


OOl 


403 


014552 


000200 


010000 






SIT 




#DRV.0A,R12 








IF ALREADY ONLINE 


OO ' 


404 


03377 7 


0 1 0200 


04 1413 






MOV\T 




#DCN . TT , R 1 7 


%JNZRO 


S . 


DCNE 


THEN DISCONNECT WITH TERMINATE TOPOLOGY MOD. 


OO 


40S 


01055 5 


007000 


1 33803 






ADD 




#SOI .ST , DBAR\N , 


BAR %CALL 


S 


. LD 1 1 


R11:SDI STATUS 


OO ' 


406 


114551 


000020 


OOOOOO 






BIT 




#DRAVL , R 1 1 








IF DRIVE AVAILABLE 


OO 


407 


1 1 455 1 


0 1 0004 


002074 


- 




BIT 




mORDUP , R 1 1 


%JNZRO 


D . 


ZATT 


THEN DONE/IF DUPLICATE SET 


00 ' 


4 10 


033777 


0 1 000 1 


04 14 13 






MOV\T 




#DCN .ST , Rl 7 


%JNZRO 


S . 


DCNE 


THEN SPIN DOWN 


OO 


4 11 


010555 


007033 


0 1 0000 


5 


DCN 3 : 


AOD 




#SOI . TO , DBARNN, 


BAR 






I18KI ELSE BAR:PTR TO SDI TIMEOUT 


OO 


4 1 2 


0 1 3740 


003005 


1 22046 






MOV 




#5, BUF 


%CALL 


D . 


OFFD 


I16K1SET T/a332, Already online a mark unknown 




4 13 


03 375 2 


OOO 2 04 


1 O 1 343 


s 


DCN E : 


MOV 




#DISC0N,R12 


%JMP 


LEV2 . 2 


GO send disconnect command 














««* 


SEND 


SD 


I DISCONNECT COMMAND IMSCP 


AVAILABLE) *«« 












s 


DCN2 : 


: MOV 




R 1 1 , R 1 6 


%JMP 


S 


DCN2 


EXECUTED IN JUMP TABLE 


00 


4 t 4 


0 105 53 


0070 60 


1 23 6 23 






ADD 




#SD I . UF , R 1 3\N , BAR %CALL 


S 


CLRB 


[U52EC31ZAP unit FLACS 


oot 


4 1 5 


1 33753 


000020 


1 2201 3 






MOV 




#DRAVL , R 1 3 


%CALL 


0 


SSET 


GO MARK SDI STATUS AVAILABLE 


00 


4 t 6 


030558 


007007 


13361 1 






ADD 




#P . MOD , R 1 6 , BAR 


•/.CALL 


s 


LD17 


R17:MSCP MODIFIERS 


00 


4 1 7 












ASSUME 


DCN . ST , EO , MD , SPO 






INSURE SPIN DOWN MODIFER COMPATIBLE 


OO 


4 1 7 


11455 1 


OOOO 1 4 


0 1 OOOO 






B I T 




#<DRDUP!DRVOL>, 


R 1 1 






IF DRIVE WAS NOT A DUPLICATE OR OFF L I N E [ r aeOS 1 


001 


420 


034S57 


0 1 000 1 


1114 13 






AND 




#DCN , ST . R 1 7 


%J2RD 


s 


DCNE 


THEN JUST DISCONNECT [rae031 


OO 


42 1 


133753 


000020 


1320 1 1 






MOV 




#DRAVL , R 1 3 


%CAL L 


0 


CLRS 


ELSE MARK OFFLINE IraeOSI 


OO 


422 


133753 


00001 0 


1220 13 






MOV 




#DRVOL , R 1 3 


SCALL 


D 


SSET 


[rae03l 


OOl 


423 


010555 


007033 


0 1 OOOO 






ADD 




fllSD I . TO , DBAR\N , 


BAR 






BARsPTR TO SDI TIMEOUT [rae03l 


00 


424 


013740 


003005 


OOOOOO 






MOV 




#5, BUF 








set timeout [rae03] 


OO 


42S 


033757 


000001 


101413 






MOV 




#DCN . ST , R 1 7 


%JMP 


s 


DCNE 


spin down drive [rae03] 



OO 


428 


010555 


007008 


13361 1 


00 


427 


030557 


0O7001 


1 23 8 1 1 


00 


4 30 


133557 


003001 


OOOOOO 


00 


43 1 


0 1 05 5 5 


0070 1 7 


1336 11 


00 


432 


034557 


000377 


101343 



SEND SOI ERROR RECOVERY COMMAND *>« 

:MOV «EREC0V,R12 %JMP S . EREC 

ADO #SOI . UB , DBAR\N , BAR %CALL S.LDt7 

ADD #BUF . ST , R 1 7 . BAR %CALL S.LD17 

BIS #BERDN , R 1 7 , BUF 

ADD mSOI . E 1 , DBARSN , BAR %CALL S.LD17 

AND #L0SVT,R17 %JMP LEV2.2 



PTR 



EXECUTED IN JUMP TABLE 
lEERREClGET U BUFFER DESC 
[EERRECIGET STATUS WORD 

lEERRECISET ERROR RECOVERY CMD DONE FLAG 

R17ILEVBL I ERROR STATE 

GET RECOVERY LEVEL/GO SEND COMMAND 



; *** RECEIVE GET COMMON CHARACTERISTICS RESPONSE '** 
KDB50 .MICROCODE ., 22-APR- 1 9S8 11:27:16.96 



00 


433 


033453 


oooots 


010000 


00 


434 


030553 


000033 


12 1273 


OO 


435 


033756 


OOO 1 70 


OOOOOO 


OO 


438 


03555 1 


000020 


010000 


OO 


437 


013451 


01001 1 


001 704 


00 


440 


0 16 152 


OOOO 1 8 


101712 
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: MOV 

MOV 
ADD 
MOV 



#SDI . DL , R 1 4 
DBAR , R13 
#SOI . TO , Rl 3 
#GTCRSP , Rl 6 



%JMP 
%CALL 



ROUTINE TO VERIFY RESPONSE IN R16 

BIC *LNERR,R1t 

TST Rl 1 %JNZRO D 

XOR R16.R12\N %JMP D 



ECKR 
ECRB 
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EXECUTED IN JUMP TABLE 
R13:SDI CONTROL BLK PTR 
R13:BUF PTR/GO GET RESPONSE 
R163GET COMMON CHAR RESPONSE 

EXPECT A RESPONSE LENGTH ERROR 

GO CHK FOR RECEIVE ERRORS 

CHECK FOR CORRECT RES P DNSE /CONTI NU E 



SEND SDI GET SUBUNIT CHARACTERISTICS COMMAND <«s 



001441 
001442 



03375 1 
034557 



OOOO 1 0 
000360 



123577 
10 1343 



: MOV 

MOV 
AND 



#GTUCHR , Rl 2 

HIS . , Rl 1 

#H IN IB , R 1 7 



XJMP 

%CALL 

r.JMP 



S . GUCH 
5 . RR 1 7 
LEy2 . 2 



EXECUTED IN JUMP TABLE 

GET SUBUNIT MASK IN BITS <7:4> 

GET SUBUNIT MASK/GO SEND CMD 



RECEIVE SDI GET SUBUNIT CHARACTERISTICS RESPONSE *"* 
:MOV #<SD I . LL -SDI . H 1 > , R 1 4 %JMP R . GUCH ; EXECUTED IN JUMP TABLE 



OO 1 


443 


030553 


000083 


121273 






AOD 


#SDI . HI , Rl 3 


%CALL 


LEVIRD 1 


BUMP PAST STATUS, UNIT FLAGS 


00 1 


444 


033756 


0001 87 


1114 3 6 






MOV 


#GTURSP , Rl 8 


•/iJMP 


R.GXCH ; 


R16:GET SUBUNIT RESP/GO VERIFY 














*** 


RECEi ve 


TOPOLOGY RESPONSE *** 
















R 


TOPO : 


: MOV 


#TOPRSP , R12 


%JMP 


R.TOPO ; 


EXECUTED IN JUMP TABLE 


OO 1 


445 












ASSUME 


R . GSTA , EO , . 






MAKE SURE RECV GET STATUS IS NEXT 
















RECE I VE 


SDI GET STATUS 


RESPONSE 
















R 


GSTA : 


: MOV 


#STARSP , R 1 2 


%JMP 


R.GSTA ; 


EXECUTED IN JUMP TABLE 


001 


445 


0 13740 


0O701O 


1 3 3 S 1 5 






MOV 


^HEADER , BAR 


%CALL 


S . ST 1 2 : 


118K1SAVE RESPONSE CODE 


001 


448 


033753 


OOOO 1 1 


OOOOOO 






MOV 


#INPUT , R13 






R13SINPUT BUFFER PTR 


001 


447 


033754 


00OO07 


131273 






MOV 


#INPLEN , Rl 4 


%CAL L 


LEVIRD ; 


GO TRY TO READ RESPONSE 


001 


450 












ASSUME 


<HEADERa 1 > , EO, 0 




I18K1MAKE SURE EVEN 


001 


450 


0 1 3780 


017010 


1 S 1 4S2 






MOV\T 


#HEADER,BAR 


%JZRO 


R.GSTB 


I 1 8K1 tECO#l INO RESPONSE GO CHK FOR RECEIVE 


OO 1 


45 1 












ASSUME 


OCERR.EO, 1 






(ECD#1IMAKE SURE OCERR IS LSB 


001 


45 1 


033753 


040O0 1 


01 1 7 1 S 






MOV 


# 1 , R 1 3 


%JLSB 


D.ERCK ; 


[EC0#11IF NO RESP THEN CHK FOR TIMEOUT 


OO 1 


452 


0 16512 


040003 


001 723 


R 


GSTB : 


XOR 


( BUF ) , Rl 2\N 


KJLSB 


O.ECKB ; 


tECa#l ICHECK RESPONSE AGAINST STORED VALUE 


OOl 


453 


033754 


01001 1 


00 1 7 1 2 






MOV 


OINPUT , Rl 4 


%JNZRO 


D.ECRB ; 


IF BAD RESPONSE THEN DO ERROR RECOVERY 














«*« 


SAVE SOI 


STATUS IN SOI 


CONTROL SLOCK *** 




OO 1 


454 


033452 


00001 5 


OOOOOO 






MOV 


DEAR , R 1 2 






R 1 2 sOBAR 


OO 1 


455 


030552 


000043 


010000 






ADD 


«SD I . UN , Rl 2 






R12=PTR TO START OF STATUS SAVE AREA 


001 


456 


033756 


0O00O3 


122 105 






MOV 


#3 , R 1 e 


%CAL L 


D.SMOV ; 


R1S:# WDS TO MOVE/GO MOVE STATUS 


OO 1 


457 


030552 


000002 


132 105 






ADD 


#<SD I , S4 - <SD I . 


S2+ 1 > > , R 1 2 


•/.CALL D. 


SMOV; ADJUST RI2 FOR S4->S7/GO MOVE STATUS 














*»* 


CHECK TO 


SEE IF ERROR 


LOG SHOULD 


BE GENERATED 


00 1 


460 


0 10S55 


007044 


1 33603 






ADD 


#S0 I . S 1 , DBAR\N 


,BAR '/.CALL 


S . LDl 1 ; 


Rl 1 =REOUEST WORD 


00 1 


461 


0 1455 1 


OOOOSO 


OOOOOO 






B I T 


#< DRV . OR 1 DRV . EL > , Rl 1 




IF NO OIAG OR LOG REQUEST 


OO 1 


462 


033756 


010353 


1 1 2036 






MOV 


#<ST . DRV ! SC . DDE> , R 1 6 r.JZRO O.INSl 


; THEN GO TO NEXT STEP 


001 


463 


033753 


000003 


13 1633 






MOV 


#FM. SD I , Rl 3 


%CAL L 


CLOGS i 


GO SEE IF LOGS ENABLED 


001 


484 


013440 


OOOOOO 


1 02036 






NOP 




%JMP 


D . I NS 1 ; 


AND GO TO NEXT STEP 














**» 


INITIALIZE DRIVE *** 


















S 


INIT : 


; NOP 




njMP 


S . INIT ; 


EXECUTED IN JUMP TABLE 


00 1 


485 


0 1 3440 


OOOOOO 


1 3 1 022 






NOP 




%CAL L 


0 . I N I T ; 


INITIALIZE DRIVE 


00 1 


486 


0 13440 


OOOOOO 


1 02036 






NOP 




%JMP 


D . INS 1 ; 


GO TO NEXT STATE 














« * * 


SEND SOI 


ONLINE COMMAND <*« 
















s 


ONLN : 


; MOV 


#SOI TMO , Rl 7 


%JMP 


S.ONLN ; 


EXECUTED IN JUMP TABLE 


OOl 


487 


0 13440 


OOOOOO 


1220 18 






NOP 




%CALL 


D.DNSK ; 


IU52EC21DBCR "NSEEKS" 



KDBDP 



KDB50. MICROCODE. , 22-APR- 1988 11:27:16.96 



00 1 470 


033752 


0002 1 3 


101343 














; 


* « * 










S 


RCAL 


00 1 47 1 


014552 


000100 


010000 






001 472 


0 15552 


01 3 100 


1 1 1 672 






00 1 473 


01 0555 


007026 


1 33604 






001 474 


033552 


003004 


010000 






001 47S 


033752 


0002 1 6 


1 1 1 506 














; 


««* 










R 


LRSP 


00 147 6 


01 3740 


007200 


1 23603 






00 1 477 


0 1 3740 


007 174 


1 23614 






001 500 


010SSS 


007035 


1 33603 






001 SOI 


135571 


033200 


162121 






00 1 502 




















; 


**» 










R 


RESP 


001502 


033754 


000007 


1 31 27 3 






00 1 503 


0 1 345 1 


0000 1 1 


101 704 


R 


RSPA 










; 


« * « 










s 


RUNN 


001 504 


1 33753 


000020 


1 320 1 1 






001 505 


033752 


0000 1 4 


0 1 0000 
















« * « 


001 506 


010555 


0O7035 


1 33603 


s 


LRSP 


00 1 507 


1 3355 1 


003200 


101341 














; 


* * « 












« * * 










s 


SEEK 


00 1 5 1 0 


0 1 OSBS 


007000 


1 33603 






00 1 5 1 1 


1 1 465 1 


000020 


OOOOOO 






001 5 t 2 


1 1 4SS 1 


01001 4 


1 1 1 S 1 5 






00 1 5 t 3 


03777 1 


01 00 1 4 


1 42037 






CO 15 14 


0 13440 


000000 


111771 






001 5 1 5 


1 1 455 1 


000040 


OOOOOO 


10S: 


OO 15 16 


1 1 4 5 5 1 


0 1 0002 


027777 






OO 1 5 1 7 


03055 6 


0170 10 


00 1528 






001 520 


113740 


0030 1 2 


0 10000 






001 52 1 


033757 


O00O06 


1 2 1 347 






001 522 


013460 


01 0000 


06201 6 






001523 


01345 1 


01001 1 


0 117 14 


















001 524 


01 3440 


oooooo 


1 32036 






001 525 


0 1 3440 


000000 


1 02 1 10 
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MOV ifONL I NE , R 1 2 7.JHIF LEy2.2 

SENO SDI RECALIBRATE COMMAND >s> 

:ADD #SD I . S 1 , DBAR\N , BAR r^JMP S.RCAL 

BIT #DRV.RR,RI2 

BIG #DRV . RR , R 1 2\N , BUF %JZRO D.INS2 

ADD #SDI . ES , DBAR\N , BAR %CALl S.L0I2 

BIS #PSEEK,R12,BUP 

MOV #RBCAI.B,R12 %JMP S.LRSP 

RECEIVE LONG TIMEOUT RESPONSE «<< 

;MaV #INPUT,R13 %JMP R.LRSP 

MOV #HOSTMa,BAR %CALL S.LDII 

MOV *TMR.MC,SAR %CALL S.STII 

ADD #SDI . EC , DBAR\N, BAR %CALL S.LDII 

BIC\T #Bltl 5, Rt 1 . BUF %CMSB D.TIML 

ASSUME R.RESP,E«, . 

RECEIVE SDI LEVEL TWO RESPONSE •«> 

JMOV «INPUT,R13 %JMP R . RESP 

MOV #INPLEN,RI4 %CALL LEV1RD 

TST Rll %JMP D.ECKR 



GO SEND SDI ONLINE COMMAND 



EXECUTED IN JUMP TABLE 

IF RECALIBRATE NOT REQUESTED 

THEN SKIP SEND B, RECEIVE RECAL 
force seek following recalibrate 

GO SENO RECALIBRATE COMMAND 



; (E1211 
M E I 2 I 1 



o 



EXECUTED IN JUMP TABLE 
tVOSl Rll 3 HOST TIMEOUT 
CV05] RESET HOST TIMER 
RII:ECC THRESHOLD WORD 

IF TIMEOUT NOT SET THEN GO SET LONG TIMEOUT 
ELSE FALL INTO R.RESP ROUTINE 



EXECUTED IN UUMP TABLE 

RIAiRESPONSB BUPR LENGTH/GO GET RESPONSE 
GO CHK FOR RECEIVE ERRORS 



SEND SDI RUN COMMAND *t* 
;BIC #<ORV . AT ! DRV . AV > , R I 7 , BUF %JMP S 

MOV #DRAVL,R13 %CALL D.CLRS 

MOV #RUNN,R12 

SENO LONG RESPONSE COMMAND - RI2 HAS DP CODE ** 



RUNN J I I 6K 1 EXECUTED IN JUMP TABLE 
; RI3=BIT TO CLR/GO CLR SDI STATUS BIT 
RI2:S0I RUN COMMANO/OECR NSEEKS 



ADO 
BIS 



#SD I . EC , DBARVN , BAR %CALL S.LDII 
#B I T 1 S , R 1 1 , BUF XJMP LEV2.I 



SEND SDI SEEK COMMAND ««• 
FIRST CHECK IF UNIT ONLINE •«> 
;MOV OBAR.RIS %JMP S.SEEK 

ADO #SDI . ST , DBAR\N , BAR %CALL S.LDII 

BIT #bRAVL,RII 

BIT HKORVOL ! OROUP> , Rl 1 %JZRO 10$ 



RII:LONG TIMEOUT FLAG WORD 

SET LONG TIMEOUT FLAG/SEND COMMAND 



EXECUTED IN JUMP TABLE 
RllsSDI STATUS 
IF DRIVE ONLINE 
THEN CHECK OTHER CONDITIONS 



IB12S] 
; IEI2S) 



COM\T 
NOP 
BIT 
B I T 
ADD 
MOV 
MOV 
NOP\T 

TST R I I 

SEND SUCCEEDED 
NOP 
NOP 



l»<V.SEEK-V.SKON-l>,RII 
%JMP 

#SLAT. R I I 

#GSEL,RII %RNZRO 
#S0 I . I T , Rl 6 , BAR %JNZRO 



%JZRO D. 
O.SDIG 



#< INSEEK<256 . 

#SEEKL , 



, BUF 
%CAL L 
% C N Z R a 
•/.JNZRO 
D.VECT BACK TO D 
KCALL D.INSI 
%JMP 0 . TIMR 



LEV2 . T 
D . DNSK 
D . ECKS 



/IF DRIVE TRUELV DNLINECNOT OFFLINE OR DUPLICATE) 
INSV,' THEN 00 ONLINE COMMAND :1EI2S] 
ELSE GO DIE [REPORT ERROR) ;tBI2S] 
IF ERROR LOG PENDING :[E12S] 
THEN RETURN, ELSE IP SPECIAL SEEK ;[EI2I| 
THEN 00 GRP SEL; BAR -> SEEK CMO ;[EI2II 
PUT SEEK COMMAND IN HI BVTE :CEI2I] 
R17=CM0 LEN/OUTPUT SEEK CMO ;IEI2I1 
[ U52EC2 ] I EC0#2 I ELSE DECR # OF SEEKS CNTR 
I U52EC21 I US2EC t 1 IF NOT SENT THEN GO CHK FOR ERRORS 
IDLE FDR OVERLAPPING «<• 

[ECa«2] ELSE OK 1 STEP TO RECEIVE VECTOR ; I E 1 2 I ) 



RESET TIMER AND RETURN 



Code to issue group select when appropriate instead of a seek 

This code terminates vector processing immediately. The I/O routines 

O.RBAD or D.WRIT will wait for R/W Ready to come up, as group selects 



tEI21 ) 
IEI21 J 
IEI2I I 
IEI21 1 
(E121 1 



KDBSO. MICROCODE., 22- APR-1988 11:27:16.96 



KOBDP 

SOI LEVEL 0,1, 



DIGITAL EQUIPMENT CORP. 
AND 2 ROUTINES 



2901 ASSEMBLER VERSION 32 



are fast and the extra latency of using C.SEEK hurts spiralling 
per f ormance . 



00 1 52 S 


0 10555 


007O13 


OOOOOO 


SEEKGS : 


ADD 


#SD I . GP , DBAR\N 


001527 


0337 12 


000003 


1 220 1 6 




MOV 


( BUF ) , RI2 


001530 


133552 


0OO2 t 6 


13 12 12 




BIS 


#SGRPCD , R1 2 


00153 1 


0 1 345 1 


0 1 00 1 1 


0 117 14 




TST 


R 1 1 


001532 


13375 1 


000002 


O 1 0000 




MOV 


# 1 OOO , R 1 1 


001533 










ASSUME 


RWRDY , EO , B I T 1 5 


001533 


01371 1 


010002 


101 675 


1 0$ ; 


MOV 


1 RTDS ) , R 1 1 \N 


001534 


03 1 451 


03001 1 


IOIS33 




DEC 


R 1 1 


001535 


01 3440 


OOOOOO 


1 1 1 675 




NOP 












i « « « 


RECEIVE 


SEEK RESPONSE 










R.SEEK: 


; MOV 


#1 NPUT , R 1 3 


001 53S 


033754 


000007 


13 1273 




MOV 


*I NPLEN , R1 4 


001537 


01 3440 


OOOOOO 


1 2201 6 




NOP 




001540 


01345 1 


00001 1 


101 704 




TST 


R1 1 












. PAGE 





%CALL 
%CAL L 
%JNZRO 



%JZRO 
%JMSB 
%JMP 



% JMP 
%CAL L 
%CAL,L 
%JMP 



D . DNSK 
LEVOWR 

D . ECKS 



CSEEKA 
10$ 

CSEEKA 



R SEEK 
LEV I RD 
0 . DNSK 
D . ECKR 



get current group number 

Always downcount NSEEKS 

Send group sel to drive 

If not sent, check for errors 

set count to avoid infinite wait 

Wait for R/W Ready to drop 

so we don't start I/O too soon! 

declare the seek complete 



EXECUTED IN JUMP TABLE 
RI4:RESP0NSE BUFFER LENGTH 
[I6KIDECR 'NSEEKS' 

[US2ECI 1 [ I6K]TEST RESPONSE STATUS 



tE12I 1 
[E121 1 
[ E 1 2 11 
IE121 1 
IEI2t J 
IE121 ) 
IEt21 1 
tE121 1 
IE121 1 
IE12I 1 
IE 121 1 
[E121 1 
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ROUTINE NAMES: 

C.XXXX (CHECK FOR CERTAIN CONDITION(SI TO EXIST) 

FUNCTIONAL DESCRIPTION: 

THESE ROUTINES WILL CHECK TO SEE IF CERTAIN CONDITIONS EXIST, 
I.E., DUPLICATE UNIT NUMBERS, CHECK IF AVAILABLE CAN BE PERFORMED, ETC. 



DEAR 


POINTER 


R 1 1 


SO I . PO 


R1 2 


SO I . s t 


R1 3 


so I . CP 


R 1 e 


so I . S2 


R 1 7 


SO I . CW 


BAR 


- > S 0 I . cw 


DPF 


RESET 



OUTPUTS : 

ROUTINE DEPENDENT 



[US2EC2] REMOVED FOR BETTER ERROR HANDLING «t« 

««• CHECK IF MSCP AVAILABLE COMMAND CAN BE DONE to 



::BIS «DRV . AV . R1 7 , BUF %JMP 

AOO #P . MOO , R11 \N , BAR %CALL 

MOV #UN . BUFSLOBVT , R1 2 

BIS #UN . BUFSH I BYT , R1 2 



D . I NS 1 
S . LD I 4 



CAVALA 



NOW CHECK FOR FOR SISTER SUBUNIT'S STILL 
ADD *SD I . SO , RI 2\N , BAR %JZRO 

XOR EBUF),DBAR\N 

MOV #SC.SCN,RI3 %JN2R0 CAVALB 

ADO #S0 I . CW, R1 2\N , BAR %CALL S.LDI1 

SAME SDI POINTER - CHECK IF ONLINE •«« 
BIT #DRV.AV,R11 %JZRO CAVALB 

TST R14 "/.JNZRO CAVALB 

CHECK FOR SPIN DOWN MODIFIER «*• 



ASSUME 
B IS\T 
ADD 

ASSUME 

MOV\T 

MOV 

XOR 



MD . SPD , EO , 8 I TOO 

#SC . SO I , R1 3 %TLSB 

#S0 I . SW. DBAR\N , BAR %CALL S.L0I2 

ST.SUCEO.O 

%TZRa 

.%JMP D.OONE 
. LL , Rt2 %CALL 
%JMP CAVALA 



R1 3 , BUF 
#XCMP , R1 2 
ADD #SDI. 
R1 2 , Rt 1 



[U52EC21EXECUTED IN JUMP TABLE 
R14:M0DIFIERS FIELD 

[ 1 6K1R12:START OF SUBUNIT CHAR BLKS 
t 1 SK 1 CONSTRUCT UN. BUF IN RI2 

ONLINE »«« 

INSI ; IF DONE THEN EXIT/ELSE BARsUNIT 
IF NOT THE SAME AS REQUEST 

THEN SKIP/R1 3:STI L L CONNECTED CODE 
R1 1 3 CONTROL WORD 

IF NOT ACTIVE THEN CONTINUE 
IF AVAILABLE THEN CONTINUE 

IF SPIN DOWN REOUESTED 

THEN SET SPIN DOWN IGNORED 
GET CODE IN STATE WORD 
MAKE SURE SUCCESSsO 
IF E9 0 THEN SET SUBCODE IN 
GO FINISH THIS CHAIN 
.soil : UPDATE R12 TO NEXT SUBUNIT BLK 
CHECK AGAINST END AND LOOP 



S PARENT S 1 1 PTI 



OO 1 54 1 
00 1 S42 



133557 
03445e 



000003 
OOOO 1 6 



010000 
000000 



C . OUPL : : MOV 



PROCESS NEW UNIT GET STATUS RESPONSE AND CHECK FOR OUPL I GATES ><< 



001543 010555 007043 



#SDI . 4BLaBVT , R1 7 %JMP C.DUPL 
BIS #SDI . 4StlIBYT , R1 7 

CLR R I 8 

NOW LET'S CHECK FOR DUPLICATES ! *** 
DEAR POINTS TO THIS UNIT'S SDI BLOCK, R1 
ADD #SDI . UN , OBAR\N , BAR %CALL S.LD12 



EXECUTED IN JUMP TABLE 
R17=LAST SDI CONTROL BLK AOOR 
R16=0,FLAG FOR UNIT NUMBER DEACTIVATION 

POINTS TO OTHERS SOI BLOCK ««• 

GET THIS UNIT'S SUBUNIT/UNIT WORD IN R12 
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001544 114552 000014 0 10000 

001545 013480 010400 051599 



001546 010557 007043 133605 



BIT #<BIT10I BI T 1 I > , R1 2 

NOP\T .IPSDPF %JNZRO 

AND #ORV . SU , R1 2 



COUPLE 
S . LD 1 1 

#SDI . UN , R 1 7\N . BAR %CALL S.L013 



FOLLOWING REMOVED FOR MULTI-UNIT REMOVAL IU52EC3r>«> 
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IF UNIT # TOO BIG 

THEN TREAT AS DUPLICATE 
[US2EC3IRI2:SUBUNIT MASK, RllsUNIT # 
GET OTHER UNIT'S SUBUNIT/UNIT WORD IN R|3 



SUB 
ADD 



R 13 , R1 1 
#4,R11 
#DRV .UM, R1 1 
#7., R 1 1 \N 



#12. 



, R 1 1 



OO 1 547 
OO 1 5SO 
OO 1 55 I 
001 552 
OO 1 553 
O015S4 
0O1 558 
00155B 
001 557 
001590 
00 159 1 
001 592 
001 593 
001594 
0015 95 



039 153 
135553 
0 I 6 1 57 
133754 
010557 
0 15514 
0337 1 4 
1 I4SS4 
033178 
1 14S54 
133S74 
133S44 
013440 
038151 
131887 



0000 I 2 
000374 
01 00 1 5 
O 1 0034 
007000 
OO0OO3 
0 1 0403 
000030 
01 00 I 7 
000004 
01 3005 
000200 
000000 
000017 
0 10120 



000000 
000000 
O 1 1 663 
10 1563 
1 33567 

oooooo 

141592 
010000 
151590 
OOOOOO 
151592 
010000 
123900 
010000 
011543 



COUPLC : 
CDUPLD 



XOR 

B IC 

XOR 

MOV 

AOO 

B I C 

HOV\F 

BIT 

BIS\T 

BIT 

BIS\T 

BIS 

NOP 

XOR 

SUB 



#DRV . 5U , R 1 3 



R 1 2 . R 1 3 
#ORV . UM, R 1 3 
D8AR,R17\N 



7.JNZR0 CDUPLD 



%JNZRO CDUPLD 



GET DIFFERENCE BETWWEN THE UNIT NUMBERS 
IF ZERO THEN MATCH/ELSE BIAS DIFFERENCE BV 4 
ISOLATE UNIT NUMBER FIELD OF R11 
CHECK FOR BIASED DIFFERENCE < 4, MEANING 
UNBIASED DIFFERENCE IS IN THE RANGE [-4,'f31 
BR IF UNIT NUMBERS GROSSLY DIFFERENT, 
CHANGE DIFF BIAS TO IS (TO RANGE 112,191) 
ROTATE OTHER MASK BY BIASED DIFFERENCE VALUE 
THIS ALIGNS THE BITS OF THE TWO UNIT MASKS 
SO THAT BITS CORRESPONDING TO THE SAME 
SUBUNIT NUMBER ARE IN THE SAME BIT POSITION. 
I US2EC3 1 CHECK FOR DUPLICATES 
[ US2EC3 1 CLEAR OFF NON-UNIT BITS 
[U52EC31IF NONE. FORGET IT / CHECK FOR SAME SOI 



#<DRVOL I ORAVL I DRDUP> , R14 KJZRO CDUPLD : IF SAME, WE WASTED OUR TIME/GET ONLINE MASK 



#SDI .ST, R1 7\N , BAR itCALL P. LOCK 
( BUF ) , R 1 4\N 

(BUF),R14 (PSDPF %J2Ra CDUPLC 
#<DRAVL I DRVaL> , R1 4 
R17.Rie %TZRO 
«0RDUP,R14 

#<DATT1DRDUP>,R14,BUF HTZRO 
#PLOCK, RLL 

%CALL S.SD1I 

R17,R1 1 

#SDIB.L,R17 %JNZRO CDUPLA 



DONE WITH DUPLICATE CHECK •«» 



GET OTHER SDI'S STATUS 

FIRST CHECK IF HE IS UNKNOWN (BITS = 11) 
IF UNKNOWN THEN IGNORE HIM 
IFHE'SONLIHE 

THEN MAKE R18 NONZERO 
IF HE'S AVAILABLE SEE IF WE SHOULD 
GET ON HIS CASE WHEN WE GET AROUND TO IT 
RELEASE THE MUTEX VARIABLE 
R1KSDI.I 

SEE IF we HAVE DONE ALL OF THE SDI CTL BLKS 
LOOP UNTIL WE HAVE.... 



OO 


599 


1 33752 


000034 


1 33S72 


00 


597 


035 152 


OOOO 1 1 


0 1 OOOO 


00 


570 


1 3557 1 


0 1 0024 


14 1571 


00 


57 1 


1 3357 1 


06001 4 


15 1572 


00 


572 


13557 1 


060020 


15 1573 


00 


573 


O 1 3440 


00301 1 


1 33570 


00 


574 


0 1 0555 


0O7O43 


1 33604 


00 


575 


0 13456 


00001 6 


OOOOOO 


OO 


579 


135572 


0 1 3374 


05 1577 


00 


577 


010555 


007044 


1 23604 


00 


600 


010555 


007045 


1336 10 


00 


901 


1 1 4551 


OOOO 1 0 


OOOOOO 


OO 


602 


0 1 4552 


010200 


1 01 660 


OO 


803 


1 1 455 1 


O10OO4 


001 824 


OO 


804 


1 1455S 


010010 


0 1 1827 


OO 


805 


0337 1 4 


010OOZ 


01 2074 


OO 


SOB 


0 1 4554 


OOO 1 OO 


0 1 OOOO 


OO 


607 








00 


807 


03375 1 


010004 


1 1 2039 



MOV 
B I C 
B I C\T 
BIS\T 
BIC\T 
MOV 
ADD 
TST 
B I C\T 



#<ORAVL ! DRVOL j DROUP> , Rt 2 %CALL D 
R 1 I , R 1 2 

#<DRAVL I DRDUP> , R 1 1 %T2R0 
#<ORVOL ! DRDUP> , R I 1 %TDPF 
#ORAVL , R1 1 %TOPF 
R 1 1 , BUF ilCflL L UNLOCK 

#SDI .UN,OBAR\N.BAR %CALL S.LD12 
R 1 6 

#DRV . UM, R 1 2 , BUF %TNZRO 



OMST ; R11:MUTEXED SDI STATUS 
IF ALL BITS SET 

THEN MARK OFFLINE 
IF DUPLICATE THEN MARK 

OFFLINE a DUPLICATE 
RESET STATUS/FREE U.PROC 
R12:UNIT NUMBER OF THIS DRIVE 

IF R16 NEC O (DEACTIVATE THIS UNIT NUMBER) 

THEN DEACTIVATE UNIT NUMBER 
BECAUSE DUPLICATE IS ONLINE 
CHECK DRIVE STATUS FOR AVAILABLE PREVENTING CONDITIONS 

R12=DRIVE STATUS WORD 1 
R16=DRIVE STATUS WORD 2 
IF DRIVE AVAILABLE 



ADO 
ADO 
B I T 
B I T 
BIT 
BIT 
MOV 
BIT 



#SDI . S 1 , OBAR\N , BAR %CALL S.LDI2 
*SD I . S2 , OBAR\N , BAR %CALL S.L016 
#DRVOL , Rl 1 

'/.JZRO C.SUBC 
y.JNZRO C.AONL 
'/.JNZRO C.DUPX 
%JNZRa O.ZATT 



#DRV . OA , R I 2 
«DRDUP , R 1 1 
#ORV . C 1 , Rl 6 
( RTOS ) , R 1 4 
#AVA IL , R 1 4 
ALREADY ONLINE TO ME 
ASSUME 
MOV 



MUST DISCONNECT «>) 
V . DCON , EO , V STAT* I 

*<V . GCHR- V .STAT> , Rl 1 %JZRO D.INS1; 



THEN CHK FOR ATTN'S/IF DRIVE ALREADY ONLINE 
THEN SEND ATTN/IF DRIVE DUPLICATE 
THEN SEND ATTN/IF DRIVE SICK 
THEN EXIT/ELSE R14S0RIVE STATE 
IF DRIVE ONLINE TO ME 



THEN DISCONNECT 
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001 6 10 


01 05SS 


007043 


1 23 S06 




00 1 6 1 1 


0 10555 


00700 1 


OOOOOO 




001 6 1 2 


135554 


003354 


1 1 2037 




001 613 


010555 


007022 


1 3360S 


C 


001 6 1 4 


030553 


007007 


1 33 605 




001 6 1 5 


0 14553 


01OO02 


1 1 2036 




001 6 1 6 


033753 


0 1 0002 


1 52036 




001 6 1 7 


133553 


000002 


0 1 0000 




OO 1 820 


0 1 0555 


007OO7 


1 33604 




00 1 62 1 


033452 


00701 2 


1 33604 




00 1 622 


133552 


003 100 


13201 1 




00 1 623 


033752 


000 1 00 


t 02022 




001 824 


033752 


0 10 10 1 


01 1 830 


C 


001 625 


013440 


oooooo 


1 22084 




001 626 


033752 


000 1 02 


1 1 1 830 




00 1627 


0337S2 


0001 0 1 


01 0000 


c 


001 630 










00 1 630 


1 33753 


00OO4O 


1 220 1 3 


c 


001 63 1 


010555 


0070 1 0 


1 338 1 5 




001 632 










001 632 


013440 


OOOOOO 


102036 




001 633 


010555 


007022 


133603 


c 


0O1 834 










001 634 










001 634 










001 634 


03375 1 


0401 00 


001 636 




001 63S 


03375 t 


000020 


OOOOOO 




001 636 


0 1 3740 


007 1 70 


0 10000 


c 


OO 1 G 3 7 


0 1451 1 


000003 


0 1 0000 




OO 1 6 40 


1 33553 


0 1 O 1 OO 


1 27777 




00 164 1 


0 13440 


OOOOOO 


1 23S72 




00 1 G4 2 


1 1 455 1 


000040 


OOOOOO 




00 1643 


13355 1 


0 13040 


05 35 70 




001 644 


133544 


000200 


0 1 0000 




001 645 


03345 1 


0OOO1 3 


1 1 2043 




00 1 64 6 


0337 1 4 


00O0O3 


123572 


c 


00 1 647 


135551 


000 1 10 


0 1 0000 




001 650 


13355 1 


003020 


1 33S70 




001 65 1 


010555 


007O1 2 


1 23625 
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DRIVE POTENTIALLY AVAILABLE *»« 



ADD 
ADD 
BIC 



#SD I . UN , DBARXN , BAR %CALL S.L01 

#SD I . SL , DBARXN , BAR 

#<DRV . UM- DRV . U 1 > , R 14 , BUF '/.JMP 



CHECK IGNORE MEDIA FORMAT FLAG 

ADD *SDI . PO, OBARXN , BAR %CALL 

ADD «P .MOO , Rl 3 , BAR %CALL 

BIT *MD.IMF,R13 %JZRO 

MOV\F ll>SeEK,R13 %JZRO 

BIS |IIGSEL,R13 

ADD #50 I . DB , OBARXN, BAR %CALL 

MOV RI2,R12,BAR %CALL 

BIS IKBFULL , R 1 2 , BUF HCALL 

MOV IIIBFSV.R12 %JUP 



ACCESS PATH PROCESS] 

MOV »0P.0UP,R12 
NOP 

MOV #0P.ACP,R12 



NG 



««« 

%JNZRa C.ATTN 

%CALL D.OFFL 

%JMP C.ATTN 



; R143UNIT NUMBER 
; 3AR:PTR TO SDI . SL 
. INSV : SAVE 10 BITS OF UNIT NUMBER IN SDI.SL 



R13 -> MSCP PACKET 
RI3 -> MODIFIER FIELD/STORE MOD FIELD IN Rl 
IF ZERO, NEXT STEP/CHECK BIT 
IF CLEAR, INC TO NEXT STEP 
special sa<k flag too :(El2tl 
R12 -> BUF CNTR BLK 
R12 > (BUF CNTR BLK) 

SET BUFFER FULL/CLEAR SEEK BIT IN STATUS 
GO TO DONE/SET BFSV 



IF DUPLICATE THEN R12:DUPL OP CODE /CONT I HUE 

ELSE MARK DRIVE OFFLINE 
AND R12:ACCESS PATH OP CODE 



s 


. LO 1 3 


IV051 


s . 


LD 1 3 


I VOS 1 


D . 


INS 1 


[ VOS 1 


D . 


INS 1 


I VOS 1 






c 1 ear 


S 


. LO 1 2 


IV051 


s . 


L012 


[VOSI 


0 . 


CLRS 


[VOBl 


0 . 


DONE 


[V05 1 



o 



DUPLICATE UNIT NUMBER PROCESSING 
MOV #0P.0UP,R12 
ASSUME C . ATTN , E9 , . 



[ VOS 1 

MAKE SURE 



C.ATTN IS NEXT 



* « * 
LOGS : 



SET SLAT FOR ATTENTION 
MOV MSLAT,R13 '/.CALL 

ADO #SD I . 1 T , DBARNN , BAR %CALL 

ASSUME < V . OCON* V . STAT> , EO, 1 
NOP y.JMP 

DEAR s SOI CONTROL BLOCK POINTER 



PROC WILL CLEAR IF NOT ENABLED <>> 



. SSET 
S . ST 1 2 



0 . INS1 



GO SET SLAT 

SAVE OP CODE IN ATTN OP CODE AREA 
MAKE SURE D.INS1 IS VALID 
INCR TO NEXT STEP 



ADO 

ASSUME 

ASSUME 

ASSUME 

MOV 

MOV 

MOV 

BIT 

BIS 

NOP 

B I T 

B I S\F 

B I S 

MOV 



#SDI . PO, DBARXN , BAR %CALL 
<PKT020SBITOO>,EO,0 
< <SOI . 1 I SDI . 2 I SDI . 3 I SDI 
<SDI . ATIBI T00> , EC , O 



R13 < 
S . LD1 1 



#CF . MSG , R1I 
#CF . THS , Rt 1 
#CNTFLG . BAR 
( BUF ) , Rl 1 
#LF . CON , Rl 3 

#SLAT , R 1 1 
#SLAT , R 1 1 , BUF 
#PLOCK,RLL 
R 1 3 , R 1 1 



%JLSB C.LOGA 



%RZRO 
%CALL 



%JNZRO UNLOCK 



. LOGF 



LOG FORMAT, RIB > MSCP STATUS, Rl? --> BUF 
: 1US2EC21 [ECa*2]R1 1 <MSCP PKT POINTER 
: (ISKIMAKE SURE CHECK IS VALID 
4>«BIT00>,NE,0: [ItKlDITTO 
I I SKIDITTO 

[US2EC31IF INTERNAL PKT THEN CHECK MISC 

ELSE CHECK THIS HOST FLAG 
BARiPTR TO CONTROLLER FLAGS 
IF LOG NOT ENABLED 
THEN RETURN 

ELSE R11:MUTEXE0 SDI STATUS 
IF LOG PENDING 

THEN OROP THIS ONE/FREE U.PROC 
( ECOVA 1 I EC0#2 1 FREE U.PROC 
[EC0#1SAVE LOG STATUS AND LOG FORMAT 



0 . GMST 



« « « 
C . Suau : ; ADD 
MOV 



CHECK IF SUBUNIT PRESENT ROUTINE *•« 

IKSDI . UN , DBARXN , BAR %JMP C.SUBU 
(BUF),R14 %CALL 0 . GMST 



BIC 
BIS 
ADD 



#<ERRIP ! DRVOL> , Rl 1 

«0RAVL , Rl 1 , BUF '/.CALL UNLOCK 
*S0 I . CH , OBARXN , BAR r.CALL INITMI 



EXECUTED IN JUMP TABLE 
R11:MUTEXED SOI STATUS 
R12:STATUS SUBUNIT/UNIT WORD 
CLEAR DRIVE OFFLINE 
MARK DRIVE AVAIL/FREE U.PROC 
SET HI CVL SO SEEK WILL OCCUR 
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00 1 652 


134557 


000360 


1 22023 






AND 


001 653 


010555 


007001 


1 23605 






ADD 


00 1 654 


174553 


00O1 BO 


123604 






ANDXL 


00 1 655 


054 1 53 


00001 4 


010000 






ANDXR 


00 1 656 


130172 


0 10013 


0636 1 S 






ADDCXT 


00 1 657 


1317S1 


0 1 0003 


002037 






NEG 












* » « 


DONE - 


00 1 660 


otosss 


007045 


1336 10 


C 


SUBC : 


ADD 


001 SB 1 


0I0SS5 


007044 


133603 






ADD 


00 1 662 












ASSUME 


00 1 662 


1 14SSB 


040360 


1 1 2036 






B I T 


001 663 


033752 


0 10100 


002036 






MOV 


001 664 


013440 


OOOOOO 


101 630 






NOP 












« « « 


CHECK 










c 


DCON : 


; COM 


001 66S 


014557 


000003 


OOOOOO 






BIT 


001 666 












ASSUME 


001 66S 


034577 


010001 


051411 






ANDXT 












««* 


CHECK 


001 667 


01055S 


007026 


1 23603 






ADD 


001 670 


0 1 45SS 


OO020O 


OOOOOO 






BIT 


001 67 1 


033571 


OI3004 


051 672 






BISXT 


OO 1 •72 












ASSUME 


001 S72 


03375 1 


000002 


1 12037 


D 


INS2: 


MOV 



#DRV.SU,R17 XCALL D.GUNF 

#SOI . SL , DBARXN, BAR %CALL S.LD13 
#<0RV,SU-DRV.U4>,R13 %CALL S.LD12; 
R 1 4 , R 1 3 

R13,R12 "/.CNZRO S.ST12 



R17:SUBUNIT MASK/GO SET UNIT FLAGS 
R13:5UBUNIT MASK/UNIT NUMBER 

Rl 3 = MASK/R I 2 : UN I T NUMBER 
CHECK IF UNIT PRESENT 

SET IN NEXT SUBUNIT CODE, INCREMENTING UNIT 
#<V . GCR2-V . GCR 1 > , R 1 1 7,JN2R0 D.INSV : ADJUST STATE VECTOR OFFSET TO LOOP 
SET SLAT FOR AVAILABLE ATTENTION MESSAGE »«» 



«SD I . S2 , DBARXN , BAR %CALL S.LD16 
iVSD I , 5 1 , DBARXN , BAR %CALL S.LD11 
DRV . RU , EO, B I TOO 

*0RV.SN,R16 %JNLSB D . I NS 1 

*aP.AVA,R12 '/.JNZRD D . I NS 1 

SJMP C.ATTN 

OR NEED TO SEND DISCONNECT COMMAND 
R12,R17 %JMP C.DCON 

#<DRV.PS!DRV.RU>,R17 
DRV . RU, EO, DCN ST 

ODRV . RU, R17 %JNZRO S . DCN3 

ET STATUS RESPONSE FOR DRIVE ERROR 
mSDI . ES, DBARXN, BAR %CALL S.LD1I 
ODRV . DE, R16 

iDFSEEK, Rl 1 , BUF %TNZRa 
D . I NS2 , EO , . 

#2 , Rl 1 XJMP D . I NSV 



0O1 673 
001674 
001 674 



001 675 
00 1 676 
001 676 
001 677 
001 700 
001701 
001 701 
001 701 
001701 
001702 
001703 



0337 1 I 
0 1 3440 



1 40002 
030000 



1117 15 
0 I I 7 1 S 



SEEK COMPLETE CHECK 
;MOV «2,Rt3 
MOV (RTDS),RI1 
ASSUME RWRDV , EO , BI T 1 5 
NOP 



%JMP 

%jasER 



C .SEEK 
D . ERCK 



%JNMSB D.ERCK 



OlOSSS 007020 123603 



; *** 
CSEEKA : 



SEEK OPERATION COMPLETE »*» 



1 14551 
033752 
010555 



010555 
033753 
133553 



033077 
OOOOOl 
007022 



1 120OS 
OOOOOO 
1 33603 



047020 033623 
000042 OOOOOO 
OO0O02 1020IS 



ADD 

ASSUME 
AND 
MOV 
ADO 

ASSUME 

ASSUME 

ASSUME 

ADO 

MOV 

BIS 

. PAGE 



#SD I . EO , DBARXN , BAR %CALL S . LD I I 
ERRINP.EO.BITIS 

#<I0RTY+LV2CNT>,RI1XN,BUF %JMSB 
#PKIP , R 1 2 

*SDI . PO , DBARXN , BAR %CALL S.LD1I 
<PKT020aBIT00> , E0,0 

<<SDI.1ISDI.2ISDI.31SDI.4>SBIT00> 
<SDI .ATaBITOO> , EO,0 ; 
#SDI . EO , DBARXN , BAR XCLSB S.CLRB ; 
#<SEEKI SUSP> , Rl 3 

#GSEL.R13 %JMP D.DONZ ; 



R1S=2ND WORD DRIVE STATUS 
R11=1ST WORD DRIVE STATUS 
MAKE SURE DRV.RU IS LSB 
IF NOT SPINNING THEN EXIT 
IF S BIT SET THEN NO ATTN MSG 
ELSE GO 00 ATTENTION MSG 

(ATTENTION) >>« 

EXECUTED IN JUMP TABLE 

IF PORT/RUN-STOP SWITCH OUT 

MAKE SURE BITS COMPATIBLE 

THEN DISCONNECT 
*** 

RllsEXTENDED STATUS 
IF DRIVE ERROR SET 

THEN FORCE SEEK NEXT I/O 
MAKE SURE D.INS2 IS NEXT 
Rlls2 (INCREMENT VALUE) 



EXECUTED IN JUMP TABLE 

IF ERROR THEN RECOVER/ELSE R11:0RIVE STATUS 
MAKE SURE RWRDY IS MSB 

IUS2EC2)IF NO R/W ROY THEN CHK TIMEOUT 
IU52EC2] ELSE SEEK OPERATION COMPLETE 

RI1:LEVEL O ERROR STATE 

MAKE SURE ERRINP IS MSB 
. INSO : (EC0*2]IF ACTIVE THEN CONTINUE (ADD O TO Sk-ATE VEC 

IUS2EC2]R12sBIT TO SET 

1 U52EC2 ]R1 1 !PKT PTR 

IUS2EC2IMAKE SURE CHECK IS VALID 
,NE,0; [U52EC2]DITTa 

I U52EC2 I DI TTD 

|US2EC2]IF ATTN THEN CLR SDI. BO 



RI3:BITS TO CLEAR, INCLUDING GSEL 



; [E121 I 

: [ E 1 2 1 ] 



c: 



KDBDP 
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ROUTINE 

D . 



NAMES : 

ECKR (ERROR CHECK FOR RECEIVE SOI LEVEL TWO RESPONSE) 

D ECKS (ERROR CHECK FOR SEND SDI LEVEL TWO COMMAND I 

D.ERRO (LEVEL O ERROR RECOVERV PROCESS) 

FUNCTIONAL DESCRIPTION: 

THESE ROUTINES PERFORM ERROR RECOVERV AS SPECIFIED IN THE SDI 
SPECIFICATION, INCLUDING SEND AND RECEIVE ERROR RETRY AND RECOVERY. 

INPUTS: 

ROUTINE DEPENDENT 

OUTPUTS : 

ROUTINE DEPENDENT 



CHECK FOR SDI RECEIVE ERRORS 



00170* 
001705 
00t70S 

00 1 70S 
OO 1 707 
00 1707 
001710 
001711 
00 1 7 1 2 
001 7 1 3 

001 7 1 4 

001715 
00 1 7 1 6 
001717 
001720 

001 72 1 
001 722 

001723 
001724 
00 1 724 



00 1 728 

00 I 727 

00 1 730 
00 1 73 1 
00 1 732 
001733 

KDBDP 



01345 1 


01001 1 


10171 1 


033753 


O4O0O 1 


1017 2 3 


0 13711 


1 1 0002 


0117 15 


0 13440 
03375 1 
01 6552 
03375 1 
033753 


040000 
00000 1 
0001 7S 
0 1 0040 
000001 


1 1 1 7 1 S 
10 1723 
0 1 0000 
142036 
111723 


034453 


01001 3 


1 1 2036 


01 0555 
030552 
036552 
033772 


007022 
00700S 
1 10013 
015001 


1 23604 
1336 12 
101721 
051766 


01 0555 
03375 1 


007004 
010001 


1 33604 
027777 


010555 


007020 


1 33604 


130552 


030377 


1 01 730 


133552 


000200 


000000 


010555 
13 1154 


00702 1 
0000 1 3 


1 33606 
1236 17 


035552 
033552 
0 1 345 1 


000377 
000254 
0000 1 1 


000000 
000000 
000000 



TST 

ASSUME 
MOV 



R1 1 

DCERR, EO , 1 
#1 . R 13 



%JNLSB D.ECKB 



%JNCSR D.ERCK 



D . ECRA ; 
D . ECRB 



0 . ECKS : 
0 . ERCK : 



; *•* 

0 , ECKA ! 



[eco#2 1 [Eca«i 1 IF EO o then cont 

[ECOiei IMAKE SURE DCERR IS LSB 
[EC0*111F EO O THEN C0NT/R13I1 
RECEIVE TIMEOUT - CHECK IF DRIVE HAS RECEIVER READY UP >«> 

[ EC0*2 1 I ECO# I 1 TEST REAL TIME DRIVE STATE 
MAKE SURE DRDY IS LSB 

IF DRV OK THEN GO CHK DRV CLKS/TIMER 

ELSE SHORT CIRCUIT TIMEOUT a INIT DRV 
CHECK FOR COMPLETED OP CODE 

1 U52EC2 1 [ U52EC 1 1 I F OK THEN INCR STATE VECTOR 
ELSE GO CHK ERROR STATE VECTOR 



MOV 

ASSUME 
NOP 
MOV 
XOR 

MOVVF 
MOV 

CHECK FOR SDI SEND ERRORS 



(RTDSI ,R1 1\N 
DRDY , EO , B I TOO 

#OCERR , R 1 1 
#COMPLT , Rl 2\N 
#UNERR , R 1 1 
#1 , R 1 3 



'/.JNLSB 
%JMP 



%JZRO 
%JMP 



. ERCK 
. ECKB 



. I NS 1 
. ECKB 



CLR 



R 1 3 



%J2Ra D . I NS 1 



CHECK FOR NO DRIVE CLOCKS ««« 

ADD #SD I . PO , DBAR\N , BAR %CALL S.LD12 

ADD #P . OPCD , R 1 2 , BAR %CALL S.LL12 

XOR #ap.0AP,R12 %JCSR D . ECKA 

MOV\T SCONT , Rl 2 , RTCS XJNZRO D.NCLK 

CHECK SDI TIMER FOR EXPIRATION ««> 

ADD *SDI . TM, DBAR\N , BAR %CALL S.LDI2 

MOV #DCERR,R1I %RN2Ra 

SDI TIMER EXPIRED - CHECK IF RECOVERY IN 

ADO #SDI .EO,DBARVN,SAR %CA1.L S.LDI2 

ASSUME ERRINP,E0,BIT15 

ADDC #377, R12 %JMSS D . ECKC 

TURN ON ERROR RECOVERY <«« 

BIS XERRINP , R 1 2 ; 

BACK UP ORIGINAL STATE VECTOR BY VALUE IN 
ADD #SDI . SV , DBAR\N , BAR %CALL S.LD14 : 

SUB R13,R14 XCALL S.ST14 : 

SELECT CORRECT LEVEL O RECOVERY VECTOR «• 
BIC *L08YT,R12 
BIS »V . I N I TSLOBVT , RI2 

TST R I 1 

ASSUME DCERR , EO , B I TOO 



IF EO O THEN INCR STATE VECTOR 

R12=MSCPPKTPTR 
( EC0*2 1 Rl 2 :TH IS OP CODE 
IF CLKS THEN CONTINUE 
IIC0«2I ELSE IF NOT DET ACC PATHS THEN FATAL ERRO|i 

R123S0I TIMER VALUE 
IF NO TIMEOUT THEN RETURN 
PROGRESS «>< 
R12:ERRaR STATE VECTOR 
IF LEV O ERROR IN PROGRESS 

THEN INCR RETRY COUNT/CONTINUE 

[EC0#2ITURN ON ERROR RECOVERY FLAG 
R13 

R141STATE VECTOR 

BACK UP CORRECT AMOUNT (R13) AND RESET STATE VECT 
ZAP ERROR RECOVERY VECTOR 

SET IN ERROR RECOVERY VECTOR + INIT ^ 
TEST ERROR CODE 
INSURE LSB CHECK 
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Q 
< 
3 
O 

II 

s 

(C 

o 

u. 

V) 

o 



00 1 733 
00 1 734 

00 1 735 
00 1 739 

00 1 737 
00 1 740 
001 74 1 
00 1 742 
00 1 743 

00 1 744 

OO I 745 

00 1 746 
00 1 747 
00 1 747 
00 1747 
00 1 747 
001 750 
00 1 75 1 
00 1752 
O01753 

00 1 754 
001 755 

001756 

00 1 757 
001 760 
00 1 76 1 
00 1 762 
00 1 763 
00 17S4 
00176S 



00 1 766 
001 767 
00 1 770 



130472 
133552 

01055S 
134552 

01455 1 
033776 
01455 1 
033776 
03375 6 

O 1 05S5 
0337S4 



0400 12 
0OO10O 

007020 
000003 

000040 
010353 
OOOOO 1 
0 I 0053 
000 1 1 3 

007025 
O 1 O 1 OO 



141735 
000000 

1336 15 

oooooo 

010000 
05 1744 
O 1 0000 
05 1744 
OOOOOO 

1 23605 
01 1744 



010SS5 007022 133605 



c 



00 1 77 1 
00 1 772 



001 773 
KDBDP 



030553 


04700 1 


001753 


0337 1 3 


000003 


0 1 oooo 


01 4553 


000O02 


OOOOOO 


133772 


010003 


0517S3 


033753 


00OO03 


1 3 1 633 


139552 


000003 


0 10000 


03375 1 


0 1 0003 


002 1 12 


133753 


00OO24 


1 32043 


01 0555 


007000 


1 33603 


1 1 455 1 


000030 


0 1 OOOO 


0 14514 


0 1 0002 


0 1 17 63 


135573 


0 1 0024 


05 1763 


033553 


000102 


1 32045 


133553 


000002 


0 1 OOOO 


033752 


000244 


1 12015 


030552 


1 1 0002 


10 1721 


01 3440 


030O00 


00 1 766 


1337^2 


000003 


1 1 1742 


01 3440 


OOOOOO 


1 22016 


01 3440 


OOOOOO 


10I77O 


010555 


007020 


1 23S05 



D . ECKD : 



DSD I EA : 

; * * * 



DSDIEC: 
;■ *** 
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INCVT R12 %JNLSB 0 . ECKD 

BIS #ERRINI,R12 

RESET ERROR RECOVERV .WORD «<« 

ADD «SDI .EO , OBAR\N , BAR %CALL S.STI2 

AND #Ly2CNT,R12 

SDI ERROR - R11 HAS L E VOWR/ LEVORD STATUS 
B I T 

MQV\T 
B I T 



IF NOT TIMEOUT THEN SKIP INIT 
SET INIT DONE SIT 



SAVE CURRENT RECOVERY STATE 
ISOLATE RETRY COUNT 
R12 HAS RETRY COUNT 
#UNERR,R11 ; IF R11 EO UNSUCCESSFUL RESPONSE 

#<ST . ORytSC . ODE> , Rl 6 r.JNZRO DSDIEA; THEN UNSUCCESSFUL RESPONSE 
#DCERR,R11 ; IF SDI TIMEOUT 



MOV\T 
MQ V 



7.JN2R0 DSDIEA; 



THEN SET ERROR C OD E / C ON T I NU E 
ELSE SET INVALID ERROR CODE 



#<ST . ORV+SC . STO> , Rl e 
#<ST . DRV+SC . INV> . Rl 5 
CHECK FOR ERROR LOGS ENABLED «»« 

ADD #SD I . OM, DBARVN . BAR %CALL S.LD13 ; [U52EC1]IF PKT BEING OVERLAPPED 

MOV #AVAIL,R14 %JNZRO DSDIEA : [ U 5 2 E C 2 ] [ US 2 E C 1 ] THEN WAIT UNTIL DONE/ R 1 4 b AV A I L 

CHECK IF ERROR ON AVAILABLE PHASE OF FAILED ONLINE COMMAND ««» 



ADD #SDI . PO , DBAR\N , BAR 

ASSUME <PKT020SB ITOO> , EQ , 

ASSUME < <S0 I . 1 I SO I . 2 ! SD I . 

ASSUME <SDI . ATSBI T00> , EO , O 

ADD #P . VC I D , R 1 3 , BAR KJLSB 

MOV ( SUF 1 , R 1 3 

BIT #P0NER,Rt3 

MOV\T #SDIRTY>256 . , Rl 2 %TNZRO 

MOV *FM.SDI,RI3 %CALL 
CHECK FOR FATAL ERROR «»> 



( U52EC3 ) R 1 3 = MSCP PKT PTR 
; [U52EC3IMAKE SURE CHECK FOR 
SDI . 4>*BIT00> , NE , O/ [ U 5 2EC 3 1 I NTER«AL PACKET 
(U52EC3]IS VALID 

1U52EC3]IF INTERNAL PKT THEN SKIP CHK 
( U52EC3 1 R 1 3 = P . VC I D e FLAGS 

CU52EC31IF AVAIL PART OF FAILED ONLINE CMD 
tU52EC31 THEN ERROR IS FATAL 
IUS2eC3]G0 CHECK FOR ERROR LOGS ENABLED 



CALL S . LD13 



DSDIEC 



C . LOGS 



XOR 
MOV 



#S0IRTY»256 . . R12 
#FM.SDI,R11 %JNZRO 



0 .TIME 



FATAL ERROR CLEANUP PROCESSING «*< 

MOV #<0(<AVL I DROUP> , Rl 3 %CALL D.LOGP 

BIS «RVCT,RI3 %CALL D.DNSK 

ADD ■ #SOI . ST , DBARXN , BAR XCALL S.LBll 

BIT *<DRAVL ! DRVOL > , R 1 1 

BIT (RTDS),R14 %JNZRO OSDIEB 

BICXT »<DRAVL ! DRDUP> , Rl 3 %TNZRO 

BIS #<BFSV I SEEK> , Rl 3 %CALL O.OFFD 

B IS #GSEL , Rl 3 

MOV #<XCMPISUSP<.DERR>,RI2 %JMP D.DONZ 



[EC0#2] [ EC0#1 ] IF NEO TO MAX 
THEN CONTINUE 

[U52EC21 [EC0#2IR13aSDI STATUS BITS TO CLEAR 
[U52EC21 [U52ECI 1 [EC0*2]bECR NSEEKS S ZAP REVECT FL|kG 
[ U52EC2 I R 1 1 :SDI STATUS 
[U52EC2HF NOT ONLINE 

[U52EC2] THEN CDNTTNUE/IF DRV R T OS = " A V A I L '■ 
[US2EC21 THEN MARK OFFLINE i UNKNOWN 
IU52EC2IMARK DRIVE OFFLINE « CHK FOR DUPLICATE 

clear spsciaT saek flag too :IE1211 

: SET XCMP, DERR « SUSP INTO R 1 2/ TERM I NATE COMMAND 



NO CLOCKS FINAL FILTER - LAST CHANCE BEFORE DROPPING DRIVE 
WAIT ABOUT 10 MSECS BEFORE GIVING UP «•« 
ADD #2,R12 %JGSR D.ECKA 

NOP %aNMSB D.NCLK 

ASSUME 0 . SD IF , EO , . 
FATAL SDI ERROR EXIT «»» 

MOV #SD IRTY«256 . , Rl 2 %JMP O.SDIS 



[EC0#2iIF CLKS THEN CONTINUE 
(EC0#2| ELSE IF NEO MSB THEN LOOP 
[ECa#2]MAKE SURE D.SDIF IS NEXT 



: S 0 I G 



[EC0#2I [ECa*1 JMARK OFFL I NE / F I N I SH UP 

FATAL ERROR FROM S.SEEK. IE126) 

We must decrement NSEEK before continuing or face a dead lock situation [E126I 

NOP %CALL D.DNSK ; DECREMENT NSEEK CE12E] 

NOP r.JMP D.SDIF ; GO REPORT ERROR [E12SJ 

LEVEL O AND I/O ERROR RECOVERY ROUTINE '>* 
;MOV #< V . ATT2- V . ERRO , Rl 1 XJMP D.ERRO; EXECUTED IN JUMP TABLE 

AOD *SDI . EO, OSAR\N , BAR XCALL S.LD13 ; I EC0#2 1 R 1 3 : L E V E L 0 STATE VECTOR 
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002001 


01 4sse 


01O2OO 


1 1 200S 




002002 


114573 


010100 


1 42003 




002003 


030553 


010003 


1 02005 




002004 


O10555 


007020 


1336 15 




00200S 


0344S 1 


00001 1 


1 12037 


D 


002006 


1 14553 


0 too 10 


1 12037 


D 


002007 


013440 


010O00 


002036 




002010 


0337S 1 


00O0O3 


102037 





00 1 774 
001 774 
001 775 
001776 
001777 
002000 



1 1 4553 
0 10555 
01 455 1 
11455 1 
01 4552 



033077 
007000 
000004 
01O030 
010020 



O 1 200 B 
133 603 

O 1 oooo 

041770 
O t 200S 



ASSUME ERRI MP , EQ , BI T 1 5 

AND #< I ORT YtL V2CNT> , R1 3\N , SUP 

ADD #SD I . ST , DBAR\N , BAR XCALL S 

BIT *DERR,R1I 

BIT\F #<DRVaLtDRAVL> , R1 1 %JNZRa 

BIT #DRV.5R,R12 %JN2R0 D 



%JNMSB 

. L D 1 1 1 



D . SD I F ; 
INSO ; 



»«« 
EROA : 



DRIVE ONLINE ■ CHECK IP ERROR WAS 

BIT #DRV.DE,R16 %J2R0 D 

BIT\T #ERRINI,R13 HTZRD 

ADD #<V . ERSK-V . ERRO , R13 %JZR0 

ADD #SDI . eo, OBARXN , BAR %CALL S 

CLR R11 %JMP D. 
I/O ERROR RECOVERY PROCESSING >>< 

BIT #I0SEK,R13 %JZRD D. 

NOP %JNZRD D. 

MOV *<V . ERSK-V . ERRO , R1 1 %JMP 
.PAGE 



MAKE SURE ERRINP IS MSB 

.EROA ; [ ECOII'2 1 CLEAR ALL BUT I/O < SDI RETRY 
R11:S0I STATUS 
IF HARD ERROR 

THEN MARK 0 F F L I N E /C L E AN UP 
[EC0#2]IF DRV NOT ONLINE THEN DONE 
CEC0*2nF SPINDLE NOT AT SPEED THEN DONE 
DRIVE ERROR •«« 

INSO : IF NOT DRIVE ERROR (R16 LOADED IN D.VECP) 
; (EC0*2ITHEN CHECK IF INIT DONE 
D.INSO ; (EC0#2]THEN SKIP PAST RECALIBRATE 
.ST13 ; [ECa*2]ELSE RESTORE LEVEL O VECTOR 
INSV ; AND DO RE-SEEK 



INSV : 
INS1 ; 
D . INSV ; 



[EC0III21IF ATTN THEN CONNECT TO ATTENTION CHAIN 

IF SEEK RECOVERY THEN DO RECAL 

IP OTHER RECOVERY THEN JUST 00 SEEK 
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ROUTINE NAMES: 

D.XXXX (PERFORM UTILITY FUNCTION FOR VECTOR PROCESSES) 

FUNCTIONAL DESCRIPTION: 

THESE ROUTINES WILL PERFORM UTILITY FUNCTIONS FOR THE VECTOR 
STATE PROCESSES^ SUCH AS INCREMENTING STATE VECTORS, OBTAINING BUFFERS 
FROM SUBUNIT CHARACTERISTICS BUFFER POOL, RELEASING BUFFERS TO THAT SAME 
POOL, MARKING A DRIVE OFFLINE, ETC. 

INPUTS: 

ROUTINE DEPENDENT 



OUTPUTS ; 

ROUTINE DEPENDENT 



00201 1 
002012 



00201 3 
0020 1 4 



O 1 3440 
03515 1 



013440 
033151 



OOOOOO 
00301 3 



OOOOOO 
00301 3 



002015 034451 000011 



0020 1 S 
O02O 1 7 
OO202O 
00202 1 



01 3740 
0337 1 4 
03 1474 
1 33544 



007 156 
000003 
0100 1 4 
OOO20O 



1 23S72 
103S70 



1 23572 
1 03570 



1 33567 
OOOOOO 
0636 1 7 
137777 



D . CLRS : 



S . CL 1 1 : 
O.OONZ: 



ROUTINE TO CLEAR BITS (PASSED IN R13) IN SDI STATUS - MUTEXED «*« 



NOP 
BIC 



Rt 3, R1 1 , BUF 



%CALL 
%JMP 



D . GMST 
UNLOCK 



R11:MUTEXE0 SDI STATUS 
ZAP DATT/RBSET/PREE U . PROC 



ROUTINE TO SET BITS (PASSED IN R13I IN SOI STATUS - MUTEXED «•* 



NOP 
BIS 



R13, R1 1 , BUF 



%CALL 
%JMP 



D . GMST 
UNLOCK 



SUBROUTINE TO CLEAR R11 tit 
R1 1 %RET 



R11:MUTEXED SDI STATUS 

SET BIT IN R13/RELEASE U . PROC/ RETURN 



ZAP R11/RETURN 



NUMBER OF SEEKS WORD (NSEEKS) DECREMENT ROUTINE «»» 



MOV 
MOV 
DEC\T 
BIS 



#NSEEKS , BAR 
( SUF ) , R 1 4 
R 1 4 

#PLOCK , RL L 



'/.CNZRO 
%RET 



002022 0344S3 0000 13 127777 



»*» STATE VECTOR COMPLETION ROUTINE ««« 
.DONE::M0V «<SDI.ST FLAG>,R12 %JMP D.DONE 

CLR R13 %RET 



LOCK OUT U.PROC 

Rt4:NUMSER OF SEEKS TO START 

IF NEO O THEN DECREMENT AND RESET 

UNLOCK U . PROC/RETURN 



EXECUTED IN JUMP TABLE 
ZAP R13/RETURN 



002023 
002024 
002025 
002026 
002027 
002030 
00203 I 



002O32 
002033 



0105S5 
034S51 
010555 
135556 
014152 
1 33576 
033156 



O 1 osss 

1 3355 1 



007067 
000200 
007060 
000040 
OOOO 1 7 
010040 
00301 1 



007001 
0000 1 4 



123603 
OOOOOO 
1 236 10 
010000 
O100OO 
04203 I 
1 27777 



1 23603 
0 1 OOOO 



««* 
. GUNF 



GET UNIT FLAGS ROUTINE ( R 1 7 : S UBUN I T MAS K ) >*• 



ADD #SDI .RT,DBAR\N,BAR %CALL S.LD11 

AND (TUNC . RM. R 1 1 

ADD *$D I . UF , DBAR\N, BAR %CALL S.LD16 

BIC - #UF . WPH , R1 6 . 

BIT R17,R12 

BIS\T #UF.WPH,R16 %TN2R0 

OR R11,R16,BUF %RET 



R1 1 sREMDVABLE MEDIA FLAG 
ISOLATE FLAG 
(VOSl R16SUNIT FLAGS THIS UNIT 
ZAP H/W WRITE PROTECT FLAG 
IF WRITE PROTECT FOR THIS UNIT 

THEN SET WRITE PROT UNIT FLAG 
OR IN REMOVABLE FLAG/RESET FLAGS/RETURN 



GET SUBUNIT CHARACTERISTICS SUFFER FROM FREE POOL 
;MOV #UN . SUFSLOB YT , R 1 2 %JMP D.GSCB ; ( 1 S K 1 E X E CU T E D IN JUMP TABLE 

EMPTY BUFFER FOUND - SET IN PARAMETERS <«* 

ADD #SD I . S L , DBAR\N , BAR %CALL S.LD11 ; RIIsSUBUNlT CODE/UNIT NUMBER 

BIS *<DRV . AVI-ORV . AT> , R 1 1 : INDICATE DRIVE AVAILABLE AND NEEDING ATTENTION 
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002034 
002035 
002036 



01055S 
010SSS 



007056 
007057 



1336 14 
133620 



ADD #SD I . CW, DBAR\N , BAR XCtlL 

ADD #SD I . SO , OBAR\N , BAR %CALL 

ASSUME 0 . INS1 , EQ, . 



.ST11 ; SAVE IN BUFFER CONTROL WORD 
.STDB ; SAVE SDI CNTRL BLK PTR 

: •<« NOTE - FALL INTO D.INS1 



O02O36 
002037 
002040 
002040 
00204 1 
002042 



002043 
002044 



03375 1 
010555 

0 10575 
030 1 52 
034452 



0 1 05SS 
0 1 0S5S 



OOOOO 1 
007O2O 

03702 1 
0000 I 1 
000012 



O07OIO 
007003 



1 12037 
I 33604 

073604 
1236 15 
102022 



123614 
103621 



D . I NS 1 : 
0 . I NSV : 



; « « « 
D . LOGF : 



INCREMENT STATE VECTOR ROUTINE ««• 

MOV # 1 , R 1 1 •/. JMP D . I NSV ; 

ADO *SD I . EO , DBAR\N , BAR %CALL S.LDI2 ; 

ASSUME ERR I NP , EO I B I T 1 5 

AO0\T #50 I . S V , DBAR\N , BAR %CNMSB S.L012; 

ADO R1t,RI2 %CAtL S.ST12 ; 

CLR R12 XJMP D.DONE : 



R11=1 (INCREMENT VALUE) 
R12=LEVEL O ERROR STATE VECTOR 

IF ERROR RECOV NOT ACTIVE THEN R12:STATE VECTOR 
BUMP TO NEXT STATE 
ZAP R12/G0 TO DONE 



CHANGE TO FATAL ERROR LOG, R11:L0G FORMAT , R 1 6 : MSCP STATUS •«« 

ADD #S0 I . 1 T , OBAR\N , BAR %CALL S.STI1 : SAVE ERROR LOG FORMAT 

ADD #SD I . SW, DBARVN , BAR %JMP S.ST16 : SAVE FATAL ERROR STATUS 

ZAP UNIT NUMBER, CHECK FOR DUPLICATES, MARK DRIVE OFFLINE *«> 



002045 


010SS5 


007043 


000000 


D . OFFD ; 


ADD 


#SDI . UN, OSAR\N , BAR 




ZAP UNIT NUMBER to 4095(rae06] 


002046 


1 17740 


O0336O 


000000 




COM 


#170000, BUF 






[raeOS] 


0O2O47 


010SSS 


007000 


133603 




ADD 


#SDI .ST,DBAR\N 


BAR %CALL 


S . LD 1 1 


R1 1 ESDI STATUS WORD 


0020B0 


1 1 4S6 1 


000004 


OOOOOO 




BIT 


|IIDRDUP,R11 






IF DRIVE WASN'T DUPLICATE 


00205 1 


01344O 


OlOOOO 


1 02064 




NOP 




%JZRO 


0 . OFFL 


THEN CONTINUE 


002052 


033754 


000004 


1 23600 




MOV 


#4, R14 


%CALL 


S.SD1 1 


mi>1ST SDI PTR 


002053 


0 1 055 1 


007000 


1 33567 


DOFFOA : 


ADO 


#SDI . ST , R 1 1 \N , BAR %CALL 


P . LOCK 


BARiSDI STATUS PTR/LOCK OUT U.PROC 


002054 


0337 1 2 


0000O3 


OOOOOO 




MOV 


( BUF 1 , R 1 2 






R12IS0I STATUS 


002055 


114552 


000004 


OOOOOO 




BIT 


#DRDUP , R1 2 






IF THIS ONE NOT A DUPLICATE 


002056 


1 14552 


010020 


102061 




BIT 


#DRAVL , R 1 2 


XJZRO 


DOFFDB 


THEN CONTINUE 


002057 


135552 


010004 


042061 




BIC\F 


#DRDUP . R 1 2 


%JNZRO 


DOFFDB 


IF DRAVL SET THEN CONTINUE 


002060 


133552. 


00300 1 


OOOOOO 




BIS 


#DATT , R 1 2 , BUF 






ELSE SET DATT IN SDI STATUS 


00206 1 


1 33S44 


000200 


0 1 0000 


DOFFDB : 


BIS 


*PLOCK , RL L 






UNLOCK U.PROC 


002062 


03 1454 


OOOO 1 4 


OOOOOO 




DEC 


R 1 4 , R1 4 






DECR R14 


002063 


03055 1 


0 10 120 


002053 




ADD 


*SDIB . L , R1 1 


•/.JNZRO 


DOFFOA 


IF R14 NEO 0 THEN BUMP R1I/L00P 



RELEASE SUBUNIT BUFFERS AND MARK DRIVE OFFLINE OR UNKNOWN 



002O64 
002065 
002066 
002067 
0O2O70 



01O5S5 
133752 
01 455 1 
1 35572 
033 1 5 1 



0070S0 
000034 
000004 
0 1 0024 
00301 2 



122623 
1 33572 
0 1 0000 
042070 
1 1 3570 



ADD #5D I . UF , DBAR\N , BAR V.CALL S.CLRB 

MDV itXDRAVL ! DRVOL ! DRDUP> , R 1 2 %CALL C 

BIT #OERR , R 1 1 

BIC\T #<DRAVL ! DRDUP> , R12 %TNZRD 

BIS R12,R1t,BUF %JMP UNLOCK 



jtOI SIIUOAJCLEAR UNIT FLAGS WORD 
GMST ; R11=MUTEXED SDI STATUS 
IF DRIVE ERROR 

THEN CLEAR DRAVL AND DROUP 
RESET STATUS/FREE U . PROC /RETURN 



002071 033753 000050 132011 



002072 01344O OOOOOO 102600 



>>« RELEASE SUBUNIT CHARACTERISTICS BUFFERS FOR SDI CONTROL BLOCK IN DBAR «** 

ID.RELB: ADD #SD I . CW, DBAR\N , BAR KCALI. S.L011 : [ UOA 1 R 1 1 s CONTRO L WORD 

BIC *DRV .UM,.R1 1 , BUF ; [U9A]FREE UP SUBUNIT CHAR BLK 

ADO *SDI .UF,OBAR\N.BAR %JMP S.CLRB ; [UOAICLBAR UNIT FLAGS WORD 

It" DO READ FOR ONLINE COMMAND <«« 

to READ FORMAT CONTROL TABLE FOR FORMAT INFORMATION ««• 

1LRD::N0P %JMP D.OLRD ; EXECUTED IN JUMP TABLE 

MOV #<VECT+SUSP> , R1 3 %CALL D.CLRS : R13=BITS TO CLR/GO CLR SOI STATUS 

<*« D.READ DOES NOT RETURN BUT RATHER JUMPS BACK TO D.IDLE. THIS LEAVES 

A STACK LEVEL UNPOPPED BUT SINCE THE 2901 STACK WRAPS AROUND IT SHOULD 

>«» NOT CAUSE ANY PROBLEMS 

NOP %JMP D.READ : ZAP VECTOR AND SUSPEND FLAGS/GO READ SERIAL 



KDB5O.MICR0C00e.,22-APR-1986 11:27:16. 96 



KDBOP DIGITAL EQUIPMENT CORP. 

SDI LEVEL 0,1, ANO 2 ROUTINES 



; * * * 
D , WA I T ; 



2901 ASSEMBLER VERSION 32 



WAIT ABOUT 20 MSECS FOR DRIVE STATE TO CHANGE »»« 



002073 


03 145 1 


01001 1 


012073 


002074 








002074 


010555 


007044 


133605 


002O75 


014553 


000200 


OOOOOO 


002076 


033753 


010372 


142 102 


0O2O77 


0337 1 2 


0 1 0002 


152 102 


002 1 00 


0 1 4552 


140 100 


112 102 


002 101 


03 1453 


0 1 00 1 3 


002077 


002 1 02 


1 33753 


OOOOO 1 


1 3201 1 


002 103 


033752 


000200 


1 02022 


002 1 04 


033776 


0 1 0004 


167777 


002 1 OS 


1 20354 


0070 1 4 


1 33805 


002 1 06 


1 20352 


00701 2 


1 236 1 G 


002 107 


031456 


00001 6 


102104 



; XNOR 
DEC 

ASSUME 



R1 1 , R1 1 
R1 1 

0 . ZATT , EQ , . 



%JNZRO D.WAIT 



EXECUTED IN JUMP TABLE 

WAIT FOR 20 MSECS 

MAKE SURE D . ZATT IS NEXT 



*** 
. ZATT; 



CLEAR DATT BIT FOR ATTENTION AND GET STATUS **< 



1 NOP 
ADD 
BIT 
MOV\F 
MOV\F 
B I T 
DEC 

MOV 
MOV 



%JMP D.ZATT 
«SOI . S 1 , OBAR\N , BAR %CALL S.LD13 
#DRV/0A,RI3 

#250 . , R1 3 r.JZRO 2$ 

( RTOS ) , R1 2 r.JZRO 2$ 

#AVAIL,R12 '/.JDSER 2$ 

RI3,R13 y.JNZRO 1$ 



#DATT , R 1 3 
mXCMP , R 1 2 



%CALL 
%JMP 



D . CLRS 
D . DONE 



EXECUTED IN JUMP TABLE 

trojtos] get drive status 

Emjtos] is the already onii 

tmjtOS] if not.sxit/rl3 set 

tmjtoa] get rtds if counter not zero 

[mjtOS] if bad rtds, exit/is avail b 

[mjtoa] if set, loop and deer count 

R13=BIT TO CIR/GO CLR SDI STATUS 
R 1 2 = XCMP CODE/EXIT 



e bit sat 7 

for 1/4 millisecond 1 obp 



t St i 1 1 set? 



ROUTINE TO MOVE R16 WORDS FROM OR 1 4 TO ITR 1 2 ««« 



. SMVX 
. SMOV 



MOV\T 
I NCB 
I NCB 
DEC 
. PAGE 



#4 , R 1 6 

R 1 4MI , R1 4 , BAR 
R 1 2\0 , R12 , BAR 
Rl 6 



%RZRO : IF DONE THEN R1634/RETURN 

%CALL S.LD13 ; R13:W0RD FROM SOURCE 

%CALL S.ST13 ; STORE IN DESTINATION 

%JMP D.SMVX : OECR R16 ANO LOOP 



KDBOP 
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PACE 162 



002 1 1 0 


01 3440 


000000 


123572 


002 1 1 1 


033SS1 


003050 


133570 


002 1 1 2 


010SSS 


007033 


1 33S03 


002 113 


03455 1 


0000 1 7 


0 1 0000 


002 1 1 4 


03377 1 


0 1 0002 


152115 


O02 1 1 5 


033752 


000001 


123574 


002 t t 6 


1 30452 


0000 1 2 


133567 


0021 17 


010555 


007004 


1336 15 


002 1 20 


1 33S44 


000200 


1 37777 


002 1 2 1 


010555 


007034 


000000 


002 1 22 


0337 1 1 


000003 


1021 13 



ROUTINE NAME: 

D.TIMR (SET SDI.TM AND VECT AND SUSP IN SDI.5TI 
D . TIME (SET SDI . TMI 

FUNCTIONAL DESCRIPTION: 

THIS ROUTINE WILL SET THE DRIVE RESPONSE TIMER FOR THE SDI CONTROL 
SLOCK POINTED TO BY DBAR . IT WILL ALSO SET THE VECTOR STATE ACTIVE 
BIT IN THE SDI STATUS WORD. 



INPUTS : 



OUTPUTS ; 

R1 1 



IS USED AS 
R12 IS USED AS 



POINTER TO ACTIVE CONTROL BLOCK 



TEMPORARY REGISTER 
TEMPORARY REGISTER 



D . T IME ; 
OT IMEA : 



« X « 
. TIML : 



NOP %CALL O.GMST ; 

BIS #<VECT'I'SUSP> , R1 1 . BUF %CALL UNLOCK 

ADD #SOI . TO , DBAR\N , BAR %CALL 5.LD11 

AND #L0NIB,R11 

M0V\T #2 , R1 1 %T2R0 

MOV #I,R12 7.CALL S.ROTL 

INC R12 °4CALL P. LOCK 

ADD #SD I . TM , DBARVN , BAR '/.CALL S.ST12 

BIS #PLOCK,RLU %RET 

SET LONG TIMEOUT ENTRY POINT *«« 

ADD #SD I . LT , DBAR\N , BAR 

MOV (BUF|,R11 %JMP DTIMEA 

.PAGE 



R11:MUTEXED SOI STATUS 
; INDICATE VECTOR LEVEL ACT I VE , S USPENO 
RlliORIVE RESPONSE TIMEOUT 
ISOLATE RESPONSE TIMEOUT 

IUS2EC2IIF EO 0 THEN DEFAULT TIME0UT=4 
[ U52EC2 I CONVERT FROM LOG BASE 2 
ADD 1 TO BE SAFE/LOCK OUT U.PROC 
TURN ON TIMER 
FREE U . PROC/RETURN 



IU52EC2]BAR:PTR TO LONG TIMEOUT 
[ U52EC2 ] R 1 1 : LONG T/0,GO SET TIMER 
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.SBTTL D.PROC WRITE ROUTINE (««« NEW SDI TIMING >>«) 
;* 0S-JULY-S3 UDAS2 MICROCODE 

ROUTINE NAME: 
0 . WR I T 

FUNCTIONAL DESCRIPTION: 

THIS ROUTINE WILL WRITE DATA FROM SECTOR BUFFER(SI ASSIGNED 
TO THE SDI INTERCONNECT CONTROL BLOCK. 



POINTER TO SDI CONTROL BLOCK 



OUTPUTS ; 

DATA WRITTEN TO DISK 

ALL O.PROC REGISTERS ARE USED 



a 
< 

3 
O 

II 

s 

oc 
O 
u. 

u 

(A 



002 123 
002 124 



002 1 2S 
0O2 12S 
0O212B 
002 1 27 
002 1 30 
002 1 3 1 
0021 32 
002 1 33 
002 134 
002 134 
002 135 
002 136 
002137 



002140 
002141 
002141 

002 1 42 
002143 

002 1 44 
002I44 
002145 



002 1 4S 
002 1 47 



013440 
013451 



033551 
133544 
037 1 56 
03375 1 
013440 
013740 
033714 

0 10577 
0 13440 
010557 
013712 



033712 
1 104S0 



01 3440 
03371 1 



010S77 
013440 



000000 
010 6 11 



043 1 00 
0O02OO 
0000 1 6 
000002 
010000 
005OO1 
000523 

047005 
000000 
01 7001 
000002 



000443 
01S518 



OOOSOO 
010522 



O37O0S 
OOOOOO 



1 32475 
1 023 1 0 



1 52305 
010000 
1 22520 
122513 
1 1 2333 
1 32465 
010000 

1 52 1 40 
132535 
01 2335 
1 12537 



1 2301 4 
152146 



1 33064 
042352 



142140 
1 12331 



NOP 
TST 



%CALL 
%J2R0 



0 . BFCK 
O . NOBF 



ALERT U.PROC FOR POTENTIAL EMPTY BUFFERS AS A RESULT OF THE WRITE >>• 



ASSUME 

BIS\F 

BIS 

XNOR 

MOV 

NOP 

MOV 

MOV 

ASSUME 

ADD\T 

NOP 

ADD 

MOV 



PKI P , EO. BI TOO 
»BFSV , R1 1 , BUF 
#PLOCK,RLL 
R1 6 , R1 6 
#2 , R1 1 



XJNLSB O.IOEX 



%CAL L 
%CALL 
7.JZR0 
■/.CALL 



D .WSAF 
D . WS I G 

D . RRWE 

D . lOPW 



#CONT , HTCS 
( BUF ) , R 1 4 S>SWM 
BGRUP . EO , B I TOO 

#BUF . TA , R 1 7\N , BAR %JNLSB D.WRTC 

'/.CALL D.SGRP 
#BUF . ST , R 1 7\N , BAR %JNZRO D . RRDB 
IRTDS1,R12\N %JMP D . GRPC 



; **« 
D .WRTC ; 



HEADER SEARCH LOOP *»« 



MOV 

ASSUME 

INC\T 

HEADER 

NOP 

MOV\F 

ASSUME 

ADD\T 

NOP 



HDRCMP 



(BUFI,R12 IPSCMD %CALL 
CONT , E9. 1 

R1B,RTCS IFRSE V.JZRO D.WRTE 
NOT FOUND (MSBiHEADER SYNC T/0, 

VRSE %CALL HDRANL 

(RTDSI.RII IPSWM %JNZRO D.HCER 

RWRDY,E0,BIT15 

#BUF . TA , R1 7\N , BAR %JMSB D.WRTC 

%JMP D.RWRB 



GO CHECK BUFFER STATUS 
IF NONE THEN EXIT 

; IE121 1 

; I E 1 2 n 

; (E121 I 

MAKE SURE PKIP IS LSB :IE1211 
IF PKT NOT ACTIVE THEN DONE ELSE REO BUFFER SERV; 
UNLOCK U . PROC ; IE 1 2 1 1 

Wait for it to be safe to xfer ;iE12li 
Verify drive is ready to xfer ;CE1211 
(16KIIF ERROR THEN GO FIND OUT WHICH ONE 
GO LOAD DBAR.HDLMT 

[ 1 6K 1 R 1 4 : BUF . ST/SET WRITE MODE 
(I6K1MAKE SURE BGRUP IS LSB 
I16K1IF NO GROUP SELECT THEN CONT 
(1EK1G0 ISSUE SELECT GROUP COMMAND 
(1SK1IF NEO 0 THEN SELECT GROUP ERROR 
[IBKIGO 00 GROUP CLEANUP 

(E121 1 
(E121 1 
[E121 1 

I 1 BKl R1 2:RTC , SET CMD MODE , GO DO HEADER COMPARE 
MAKE SURE INCR OF R16(2) IS 3, I.E. CONT-CWRT 
IISKlIF HDR MATCH THEN SET WRITE GATE AND WRITE M 
LSBsLEV 1 SEND ERR, 2iRECVR RDY/R/W ROY ERR) >«« 

ELSE RESET SERDES ENABLE/GO DO HEADER ANALYSIS; 
IEC0#21IP HEADER COMPARE ERROR GO DISPATCH ON IT 
IECa#21R11:DRIVE STATE 
MAKE SURE RWRDV IS MSB 

IF HI THEN CONTINUE (BARsR/T CMD PTRI 
ELSE R/W READY FAILURE ERROR 



007002 OOOOOO 



D .WRTE ; 



DESIRED HEADER FOUND 



SET UP FOR WRITE ««« 



MOV\L 
ASSUME 



#DMREG2 , R 1 1 , BAR 
DMREG4 , EO, 0MREG2«2 



t 1 6K 1 R I 1 = 4 , BAR: PTR TO SECTOR SIZE 
I16K1MAKE SURE THIS WILL WORK 



(E121 1 
I E 1 2 1 ] 
(E121 I 
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002 147 


0337 1 6 


000523 


000000 


002 1 50 


1 20356 


00765 1 


01 OOOO 






OOO 7 0 3 


1 3 2 5 70 


002 1 S2 


0 1 4440 


10677 1 


052 152 


^02 1 5 3 


033456 


00001 3 


0 1 OOOO 


002 1 54 


03445 1 


10601 1 


052 154 


002 155 


033453 


OOOO 1 7 


000000 


002 156 


03445 1 


1 060 1 1 


042 1 56 


002 157 


010557 


007006 


oooooo 


002 1 60 


033715 


106003 


os2ieo 


002 1 6 t 


010555 


007001 


oooooo 


0O21 62 


03371 2 


1 06003 


OS2162 


0021 63 


013740 


007 136 


oooooo 


002 1 64 


03375 1 


106100 


OS2164 


0021 65 


013440 


003012 


OOOOOO 


002 166 


033454 


106015 


042 1 66 


002 1 67 


0105SS 


OO7O00 


010000 


002 1 70 


050144 


106004 


042 1 70 




0337 12 


020003 


052176 


002 1 72 


01 3440 


106012 


042172 


002 1 73 














042174 


002 174 


1 33544 


106200 


052 174 


002 1 75 


010557 


007000 


1 O220 1 


002 1 76 


O 1 4440 


1 OSO 1 1 


042 1 76 


002 1 77 


0 1 4440 


1 060 1 1 


052 1 77 


002200 


0 10557 


OO7O00 


OOOOOO 


0O22O1 


01 4440 


10657 1 


04220 1 


002202 


0337 17 


000003 


OOOOOO 


002203 


03445 1 


10601 t 


042203 


n A O O /\ Jl 






1 12 323 


0O2205 


03 4 4 5 2 


10S012 


O42205 


002206 


0337 1 5 


1 40OO3 


1 1 2327 


002207 
















0022 10 


010553 


007000 


01 OOOO 


0022 1 I 


037 1 5 1 


0005 1 1 


1225 13 


0022 1 2 


1 1 5SS7 


01 3 100 


152333 


0022 1 3 


030S54 


037007 


033622 


0022 t 4 


1 1 4S44 


000 100 


010000 


0022 1 5 


OtOSS3 


0 1 7002 


002223 


0022 1 6 


013740 


OO3000 


OOOOOO 


0022 1 7 


025544 


OOOOO 1 


0 I OOOO 


002220 


0 10544 


047003 


1422 17 


00222 1 


01 3440 


0030 1 6 


010000 



MOV 
I NCB 



( BUF ) , R 1 6 giSWM 

R1 1 \0 , R1 6 , BAR SIRCMD 



WRITE DATA PREAMBLE, SYNC, ANO OATA ««» 



MOV 

CLR\F 

MOV 

CLR\F 

MOV 

CLR\F 

RELOAD 

AOO 

MOV\F 



( BUF ) , R 1 1 G>SSE 



%CALL 
%JNOCLK 



R 1 I , SO IPSECCT 
R 1 3 , R1 6 

R 1 1 , R 1 1 , SO %JNOCLK 

R 1 7 , R 1 3 

R 1 1 , R 1 1 , SO '/UNOCLK 
SOI CONTROL 6L0CK POINTER 
#BUF . SO , R 1 7\N , BAR 
( BUF ) , OBAR, SO 7.JN0CLK 



RESET SEARCH LIMIT FOR 



ADD 

MOV\F 

MOV 

MOVVF 

MOV 

MOV\F 

AOO 

AOOSRF 
MOV\F 
MOV\F 
ASSUME 
BIS\T 
B IS\F 
ADD 
CLR\F 
CLR\F 
ADD 



«SOI . SL , DBAR\N 
( BUF I , R 12 , SO 
*HDLMT , BAR 
#BFSV , R 1 1 , SO 
R1 2 , BUF 
DBAR , R1 4 , SO 
*SOI .ST,OBAR\N 
RLL , RLL , SO 
(BUF I . R12 
R12,S0 

PKI P , EO, BI TOO 
R1 1 , Rt2.BUF 
#PLaCK,RLL,SO 
#BUF , NL , R 1 7\N 
R 1 1 , SO 



HDRCMP •< 
BAR 

%JNDCLK 

XJNDCLK 

%JNDCLK 
BAR 
%JNOCLK 
%JNCRV 
%JNOCLK 

•/. T L S B 
%JNOCLK 
BAR %JMP 
%JNDELK 
%JNOCLK 



(DBAR) 



WRTG 



R1 1 . SO 

#8UF . NL . R1 7\N , BAR 
IMPORTANT ■ RESET ECC TIME dPRECCTI ON 
CLR\F RII.SD IPRECCT SJNDCLK . 
MOV ( BUF ) , R 1 7 

FORM NEXT DATA BUFFER 



ADDRESS IN 

%JNDCLK - 
BAR %JLATE 
%JNOCLK . 
%JDSER D 



CLR\F R11, RII.SD 

ADD #BUF . BP , R1 7\N 

CLR\F RI2;R12,SD 

MOV (BUF), DBAR 

ASSUME CONT ,E0, 1 

INC\F R11,RTCS PRECC %JNDCLk 

ADD #BUF . NL , R 1 3\N , BAR 

XNDR R1 I , R1 1 VRSe %CALL 

BICVF *BPULL , R17\N , BUF %JZRO 

ADD *S0 I . OB , R1 4 , BAR %CNMSB 
CHECK FOR DM MODE >«* 

BIT #DMODE,RLL 

AOO #BUF . BP , R1 3\N , BAR 

MOV #0,BUF 

RELEASE OATA BUFFER IN R16 [16KI 

B I C #1 , RLL\0 

AOD\F #3,RLL\N,BAR %JNLSB 

MOV R16,BUF 



D . WS IG 
D . RRWE 
S . ST 17 



1 18K1R16:SECT0R SIZE, SET WRITE MODE 

(ISKlBARsPTR TO » WROS IN DATA PRE , RESET CMD MODE 

[E121 ] 
[E13t I 
[ E 1 2 1 J 

I 1 6K 1 R 1 1 : OATA PREAMBL E , ENABL E SERDES.GO WRT DATA I 
WHEN ORV CLK , 1 SO 1 = ECC#2 ( 259 I 
I 1 6K ) R 1 6 = BUFFER TO RELEASE 
WHEN ORV CLK , 1 SD ) = ECC#3 ( 2 60 ) 
116K15AVE R17 IN R13 FOR LATER USE 
WHEN ORV CL K , ( SD ) : ECC#4 ( 28 1 ) 

8AR=PTR TO SOI CTRL BLK 
WHEN ORV CLK , ( SO I : ECC05 ( 262 ) 

BAR.PTR TO HOR SEARCH LIMIT 
WHEN ORV CLK, (SO I :ECC#6 ( 263 I 
BARsPTR TO HOR LIMIT SAVE AREA 
WHEN ORV CLK, (SO) sECC*7(264) 
RESET HEADER SEARCH LIMIT 
WHEN ORV CLK, (SDI-ECC*8(26S) 
BAR=PTR TO SOI STATUS 
WHEN ORV CLK, (SDI :ECC*9 (266) 
IF LOCKED THEN CONTINUE 
WHEN ORV CLK, (SD) •ECC#10( 267 ) 
MAKE SURE PKIP IS LSB 

IF PKT STILL ACTIVE THEN SET BFSV IN SOI. ST 
WHEN DRV CLK, (SO) :ECC)II1 1 ( 266 ) 
BARsPTR TO NXT B UF F E R / C ON T I N UE 
WHEN ORV CLK , ( SO ) = ECC# 1 0( 267 ) 
WHEN DRV CLK , ( SD ) = ECC» 1 1 ( 268 ) 
BAR=PTR TO NXT B U FF E R/ C ON T I NU E 
OATA WORD 269, WORDS 269, 270 8271 MUST BE ZERO ««* 
: WHEN DRV CLK, (SO ) s ( 269 ) lO/RECCT 
: R17=NEXT BUFFER POINTER 
'** 

tI6K]WHEN ORV C L K , ( S 0 ) s WORD 270=0 
[ EC0#2 1 BAR= PTR TO START OF SECTOR DATA 
(16K]WHEN ORV C L K , ( S 0 ) :WORD 271:0 
I 1 6K ] DBAR: DATA BUFFER POINTER 
MAKE SURE CONT IS 1 

[16K]WHEN DRV C L K , ffRECC , DROP WRT GATE /WORD s 27 2 
t 16K]BAR»PTR TO LAST BUFFER STATUS 

[1BK]RESET SERDES,Ga WAIT FOR RECVR ROV 8 R/W ROY 
116K]IF ERROR THEN PROCESS/ELSE CLR FULL FLS 
IF NOT LAST THEN UPDATE SDI.DB 



%JN2R0 D.WRTI 



[ 1 BK ] IF IN DM MODE 

(IBKj THEN SKIP BUFFER RELEASE 
I 1 SK) INDICATE BUFFER RELEASED 

(16KIIF BUFFER LOCK CLEAR 
( 1 6K1 THEN WAIT 

[16K1 ELSE RETURN BUFFER TO STACK 
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002222 


030544 


000003 


0 1 OOOO 


002223 


01055T 


007000 


OOOOOO 


002224 








002224 


0337 I 4 


030003 


002227 


002225 


01 3740 


007236 


1 33625 


O02226 


01 3440 


OOOOOO 


102231 


002227 


1 1 4554 


000 1 00 


OOOOOO 


002230 


010557 


O17001 


002 1 33 


00223 1 


03445 1 


00O55 1 


010000 


002232 


1 1 4544 


00O1OO 


0 1 OOOO 


002233 


034453 


0 1 04S3 


O 1 3454 


002234 


0 10557 


007006 


1 33607 


002235 


0 1 055S 


0070O 1 


1 33604 


002236 


0555S2 


OOOOO 1 


0 1 OOOO 


002237 


010555 


007023 


1336 15 


002240 


0 10555 


007006 


1 33803 


O0224 1 


03 615 1 


00001 6 


OOOOOO 


002242 








002242 


1 3BS5 1 


03O3OO 


00225 1 


002243 


1 33553 


01O1OO 


04225 1 



ADD 
ADD 

ASSUME 

MOV 

MOV 

NOP 

B I T 

ADD 



#3 , RLL 

#BUF . NL , R1 7\N , BAR 
BLAST, EO.BITIS 
( BUF ) , R1 4 %JNMSB 
#STCNT , BAR %CALL 
%JMP 

#BFULL , R 1 4 

#8UF . ST , R 1 7\N , BAR XJNZRO 



0 .WRTJ 
INITM1 
0 . lODN 

.WRTB 



DM MODE REQUEST OR NEED BUFFER FILL SERVICE FROM U . PROC >«* 



0 . ICON I CLR 

B I T 



R 1 1 IPRECC 
#DMODE,RLL 

R13 (PSCMO %JNZRO XFCSST 

#BUF . SD , R 1 7\N , BAR %CALL S.LOOB 
#SD I . SL , OBAR\N , BAR %CALL S.LD12 



(16K]RELEASE LOCK/UPDATE STACK PTR 
BARsPTR TO NEXT BUFFER STATUS 
MAKE SURE BLAST IS MSB 

( 1 BK] ( U52EC 1 1 IF NOT LAST BUFFER THEN EXIT, SEI 
[ U52EC I ] FORCE U.PROC TO LOOK FOR WORK TO DO 
[ U52EC1 ] CONTINUE 
(U52eCtIIF NXT BUFFER FULL 

[16KITHEN WRITE ANOTHER SECTOR 

IE121 I 
IE121 ] 
(ei21 1 

ZAP R11/RESET ECC 
IF IN DM MODE 

THEN RETURN TO DM 
DBARsSDI CONTROL BLK PTR 
R 1 2 sSEARCH LIMIT 
D I V I OE BY 2 

RESET ROTATIONAL OPTIMIZATION WORD 
RllsU.PROC BUFFER CNTRL BLK POINTER 
BUFFER CONTROL SLOCK JUST READ 

CHECK IF SAME AS CURRENT PTR 
MAKE SURE BLAST IS MSB 

(16K1IF R17 IS NOT LAST THEN CONTINUE 
(EERREOIF SDI.UB E9 SDI.DB THEN CLR ERRIP 



#SD I . RO , OBAR\N , BAR '/.CALL S.ST12 
#SD I , UB , DBAR\N , BAR %CALL S.LDI1 
POINTER OF 
R1 6, R1 1 

BLAST , EO , B I T 1 5 

#<BLAST!BFULL>,R11 %JNMSB 0 . I ODA 
#ERRIP,R13 %JNZRD D.IODA 



o 



002244 


01 0556 


0O7OO1 


1 23603 






ADD 


#BUF .ST,R1 6\N, BAR %CALL 


S . 


LD 1 1 


00224S 


014551 


000040 


0 toooo 






BIT 


»BRCTS,R11 






002248 


033S7 1 


010020 


042247 






BIS\T 


#BRARS, R1 1 %TNZRO 






002247 


13555 1 


OOOOO 1 


OOOOOO 






B I C 


IVBERDN, R1 1 






002250 


03555 1 


003040 


0 1 OOOO 






BIC 


#BRCTS , R1 1 , BUF 






002 25 1 


03 3T5 2 


000140 


102265 


0 


IDOA: 


MOV 


#<SUSP'>'BFSV> , R12 %JMP 


0 . 


IDDC 












*** 


FATAL 


I/O ERROR ENTRY POINT **> 






0022S2 


03375 1 


000002 


1 22043 


0 


IDDB : 


MOV 


JfFM . D5K , R 1 1 %CALL 


0 . 


LOGF 


0022S3 


010555 


007O0O 


1 33603 






ADD 


«SD 1 . ST , OBAR\N, BAR %CALL 


s 


. LD1 1 


0022S4 












ASSUME 


RVCT,E0,SIT15 






002254 


01 3440 


030000 


112265 






NOP 


%JM5B 


D . 


I DOC 


00225S 


010557 


007OO4 


1 33606 






ADD 


#BUF . HH , R 1 7\N , BAR %CALL 


s . 


LD14 


002256 












ASSUME 


XBNCOD&S I T 1 4 , EO , 0 






002256 












ASSUME 


RBNC0D8B I T 1 4 , NE , 0 






0022S6 


114554 


OOO 1 00 


OOOOOO 






B I T 


#B I T 1 4 , R 1 4 






O02257 


133553 


01O1O0 


032460 






BIS 


#ERRIP,R13 %CNZRO 


D . 


RBLH 


002250 


010555 


007O22 


133S03 






ADD 


#S0 I . PO ^ DBAR\N , BAR %CALL 


s 


. LD 1 1 


00226I 


01 OSS 1 


007017 


123617 






ADD 


*S . LBNH , R 1 1 \N , BAR '/.CALL 


s . 


ST 1 4 


002262 


010SS7 


007003 


1 23606 






ADD 


#BUF . HL , R 1 7\N , BAR %CALL 


s . 


LD 1 4 


002263 


01 055 1 


00701 6 


133617 






ADD 


«S . LBNL , R1 1\N , BAR %CALL 


s . 


ST 1 4 


002264 


0 1 0557 


007000 


1 23506 






ADO 


#BUF .NL , R17\N, BAR XCALL 


s . 


LD1 4 


002265 


01 0555 


007020 


1 33623 


0 


lODC : 


ADD 


IVSOI .EO,DBAR\N, BAR %CALL 


s 


. CLRB 


002266 


01 0555 


0O7O00 


1 33603 






ADO 


#SDI .ST , DBAR\N , BAR %CALL 


s 


.L 0 1 1 


002267 












ASSUME 


RVCT , EO , B IT 1 S 






002267 


0 1 3440 


O3OO00 


002272 






NOP 


%JNMSB 


0 . 


IDDD 


002270 


033 152 


OOOO 1 1 


1 2201 1 






OR 


R1 1 , R1 2 %CALL 


0 . 


CLRS 



CLR 
AOO 
ADD 
8IC\R 
ADD 
ADD 
R 1 6 = 
XOR 

ASSUME 
BIC 
BIS\F 

BECAUSE IF BLAST SET AND CURRENT BCB PTR EO SDI.UB THEN IT HAS TO BE 
U.PROC RECOVERY OPERATION ANO WE MUST CLEAR ERRIP TO CLEAN UP THE STATE 

(EERRECIGET BUFFER STATUS WORD [raaOS] 

[nijt09]is brcts set? 

[mjt09 ) [EERRECISET READ AFTER RCT SEARCHED FLAG 
[EERRECICLR ERROR RECOVERY CMD FLAG 

[ EERREC ICLEAR BIT FOR O PROC TO AVOID ENDLESS LOOP 
R12SSUSPEND 8 SUFFER SERVICE 

IE 121 1 
IE 121] 
IE1211 

IU52EC3]R1 1 :LOG CODE/GO SET FATAL LOG 
[ U52EC2 ] R 1 1 sSO I STATUS 
[U52EC2]MAKE SURE RVCT IS MSB 

[U52EC2]IF FATAL ERROR ANO REVECT ACTIVE THEN CONT 
R14:ERR0RLBNHI 
{U52EC3IMAKE SURE BITI4 
[U52EC3ICHK FILTERS RBN ' S 

I U52EC3 ] IU52EC2 ] I F HDR CODE EO PRIM RBN 
[U52EC2I THEN RESTORE BUF . H L /BU F . HH 
RllsMSCPPKTPTR 
SAVE AS FINAL LBN HI 
R14:ERR0R LBN LD 
SAVE AS FINAL LBN LD 
R14ICURRENT BUFFER STATUS 
CLEAR LEVEL 0 ERROR STATE 
R1 1 " SOI STATUS 
MAKE SURE RVCT IS MSB 

[U52EC2]IF REVECTORING NOT ACTIVE THEN CONTINUE 
[U52EC2] ELSE C L EAR ST AT US BI TS I N R 1 3 



KDBOP 
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00227 1 


0 14552 


000004 


I0333S 




002272 


010557 


OO70OO 


1 33567 


0 


002273 


0365 1 4 


000003 


1 22306 




002274 


1 34554 


000100 


010000 




002275 


035572 


0101 40 


042276 




00227B 


010555 


007000 


133603 




002277 


0 1455 1 


000202 


000000 




002300 


01 3440 


010000 


002305 




002301 


0 1345 1 


0000 1 1 


1 02303 




002302 


013440 


000000 


1 23572 


0 


O03303 










OO2303 


035 1 5 1 


0400 1 3 


142305 


0 


002304 


0331 S 1 


00301 2 


0 1 0000 




002305 


133544 


000200 


1 0070 1 


D 



0023 10 








002310 


033 1 S 1 


04301 2 


1 52305 


0023 1 1 


010557 


0O70O1 


1 33606 


002312 








002312 


1 33544 


040200 


1 10701 


002313 


013440 


000000 


1 32535 


002314 


010SS7 


017001 


012335 


O0231S 


1337S2 


000002 


010000 


00231 6 








0023 1 6 


0137 12 


010002 


1 02320 


0023 1 7 


03 1452 


030012 


112316 


002320 


0501 44 


000004 


133566 


00232 1 


0337 1 2 


000003 


oooooo 


002322 


035552 


003001 


1 1 2305 
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BIT IIIDERR,R12 7.UMP D,RV4A ; TEST FOR E R RO RS / R ES UME REVECTOR PROCESS 

THE FOLLQWINC INTERLOCKED BUFFER STATUS CHECK IS MADE TO AVOID THE RACE 
CONDITION WHICH OCCURS WHEN THE U . PROC HAS SET THE BUFFER STATUS 
AFTER THE D.PROC HAS EXAMINED IT, CLEARS SDI STATUS BITS 'SUSP" AND 
BFSV, THEN THE D.PROC SETS 'BFSV AND 'SUSP' THEREBV LQCKINO ITSELF 



OUT BECAUSE 
IS CLEAR I 



THE D.PROC WILL ONLV ENTER 0 . READ AND O.WRIT WHEN 'SUSP' 



ADD 
XOR 

AND 

BIC\T 

ADD 

BIT 

NOP 

TST 



*BUP . NL , Rl 7\N , BAR %CALL 
(BUP),R14 %CALL 



. LOCK 
; CLUR 



*BPULL , RI4 

*<SUSP'»BFSV> , Rl 2 %TNZRD 

#SDI .ST , DBARNN, BAR %CALL S.LD11 

#<XCMP I SEEK> , Rl 1 

%JNZRO D.IOEX 
R11 %JMP D.SETA 



ROUTINE TO CLEAR SDI STATUS BITS IN R13 AND SET BITS IN RI2 >•« 



BAR=BUFFER STATUS PTR/LOCK OUT U . PROC 
IU52EC21IF PREVIOUS AND INTERLOCKED STATUS DIFFER 
1US2EC21CLBAR URETRV IN SDI.ES 
ISOLATE BUFFER FULL/EMPTV FLAG 

THEN DON'T SET SUSPEND AND BUFFER SERVICE BITS 
RIKSDI STATUS (MUTEXEDI 
[US2ECIIIF SEEK OR DONE 

IUS2EC1] THEN UUST PREE U.PRDC/EXIT 

CHK IF PKT STILL ACTIVE ;[E1211 



NOP 

ASSUME PKIP . EO, B ITOO 
B IC\F R 1 3 , Rl 1 
BIS R t 2 , R 1 1 , BUF 

I/O EXIT - RELEASE U.PROC, GO 
BIS #PLOCK,RLL %JMP 



%CALL D.GMST 



7.JNLSB D.IOEX 



RlliMUTEXED SDI STATUS 
MAKE SURE PKIP IS LSB 

IF PKT NOT ACTIVE THEN DONE ELSE ZAP FLAGS 
SET STATUS FLAGS FROM R12 

UNLOCK UPRDC/GO IDLE 



002306 
002307 



010555 
03555 1 



007026 
003040 



1 23603 
137777 



ROUTINE TO CLEAR URETRV IN SDI.ES, USED BY D.IODO S D.RVCS ««< 

ADD #SD I . ES , DBAR\N , BAR %CALL S.LD1I : I US 2 EC2 I R 1 1 : EXTEN DED STATUS 

SIC #URETRV , R 1 1 , BUF %RET ; (US2EC2icLR URETRV , RESET , RETU RN 

ENTER HERE FROM D . READ /D . WR I T WHEN THE FIRST BUFFER IS FULL/EMPTV 



1 OS : 
20$ : 



ASSUME 
BIS\F 

ADD 

ASSUME 

BIS 

NOP 

ADD 

MOV 

ASSUME 

MOV 

DEC 

ADO\R 

MOV 

SIC 



PKIP , EO, BITOO 
R12 , Rl 1 , BUF 



%JNLSB D.IOEX 



#BUF . ST , R17\N , BAR %CALL S.LD14 
BGRUP , EO , BI TOO 

mPLOCK.RLL %JNLSB O.IDLE 

%CALL D.SGRP 
iHBUF .ST , Rl 7\N, BAR %JNZRO D . RRDE 
# 1000, R 1 2 
RWROY , EO, B IT 1 S 
( RTDS ) , R I 2\N 
Rl 2 

RLL , RLL 
( BUF ) , Rl 2 
#BGRUP , Rl 2 , BUF 



%J2RD 
%JMSB 
%CAL L 

%JMP 



20S 
10$ 

P . LCKA 



. lOEX 



:anter with interlockad SDI. ST In CC's 

;exit if no pkt in prog, s1se 

■,set SUSP and BFSV in SDI. ST 

;get buffer status in R14 

;to see if group se1 needed 

irelease interlock, leave if no grp sel 

; send grp sel to drive, do bookkeeping 

i jump if error sending grp sel 

;Avoid waiting infinitely below 

; wa i t until Read/Write Ready drops 
: so we won't be fooled later 
: get i nt erpr ocessor interlock again 
;c1ear the "group select needed" 
; under intGrTock to avoid race 
;with upper proc trying to change 
iBFULL bit, and exit 



1 E 1 2 1 
( E I 2 1 
( E I 2 1 
( E 1 2 1 
[E121 
[E121 
IE121 
[E121 
[E12I 
[E121 
[E121 

I e 1 2 1 

[E121 
[E12t 
[ E 1 2 1 
[ E I 2 1 
[ E 1 2 1 
I E 1 2 1 
[ E 1 2 1 
[ E 1 2 1 
[ E 1 2 1 
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D.PROC WRITE ROUTINE (<«* NEW SDI TIMING 



PROCESS NAME: 

READ/WRITE ERROR HANDLING 



FUNCTIONAL DESCRIPTION: 

EVERY POSSIBLE ERROR THAT CAN OCCUR DURING 
WILL BE DIRECTED THROUGH THIS CODE. 



BUFFER POINTER 



A READ OR WRITE OPERATION 



OUTPUTS : 

VARV ACCORDING TO ERROR TYPE 















ENTRY 


002323 


033756 


000052 


102332 


D 


OVER: 


MOV 












««« 


DRIVE 












**« 


NOTE - 


002324 


03375 1 


010015 


027777 


0 


TIMO : 


MOV 


002325 


033756 


000253 


010000 






MOV 


002326 












ASSUME 












«*« 


ENTRY 


002326 


133754 


OO0020 


102424 


0 


TOER: 


MOV 












«*« 


ENTRY 


002327 


033756 


000013 


01 OOOO 


0 


RTbE: 


MOV 


00233O 


133556 


000001 


102332 






BIS 












» « « 


ENTRY 


00233 1 


033756 


OO02 1 3 


OOOOOO 


D 


RWRE : 


MOV 


002332 


133754 


000040 


102424 


D 


RWRA : 


MOV 












* * * 


ENTRY 


002333 


0337 14 


O00O02 


OlOOOO 


D 


RRWE : 


MOV 


002 334 












ASSUME 


002334 


013440 


030000 


002331 






NOP 












**« 


ENTRY 


002335 


0337Se 


OO03 1 3 


102326 


D 


RRDE : 


MOV 












• ** - 


ENTRY 


002336 


033756 


000153 


010000 


D 


TKER: 


MOV 


002337 


1 33754 


OOOO 1 0 


102424 


D 


TKEA: 


MOV 












««* 


ENTRY 


OO2340 


034456 


00001 6 


1 1 2343 


D 


RCTE ; 


CLR 












« « « 


ENTRY 


00234 1 


1 33756 


000004 


1 1 2343 


0 


DTER : 


MOV 














ENTRY 


002342 


133756 


000002 


OOOOOO 


0 


LRER: 


MOV 



IIKST . CNT + SC . DVR> , Rl 6 %JMP 0 . RWRA ,' RlisSEROES OVERRUN ERROR 



WHEN ENTERING AT D.TIMO, 
#ER.TMa,R1l %RNZRO 
#<ST . DRV ISC . aCL> , R16 
D . TOER , EO. . 



BIT TEST FOR OPERATION MODE IN RLL 

[16KIIF DIAGNOSTIC TIMEOUT THEN RETURN 
IECa#1 ]R1 6>MSCP STATUS 
FALL INTO D.TOER 



ENTRY POINT FDR I/O INSTRUCTION TIMEOUT 
#I0CLK,R14 %JMP D.IOER 



«ST . DRV , Rl 6 
«SC . LVO, Rl 6 



R14:CLK ERROR C 0 D E / C ON T I N UE 



[ECD«I IRISiDRIVE ERROR CODE 
[ECO«IJSET RI4 AND CONTINUE 



ENTRY POINT FOR READ/WRITE READY FAILURE ««* 

#<ST . DRV+SC . RWR> , Rl 6 ; R 1 6 = RE AD /WR I T E RDY FAILURE ERROR 

|III0RWR,R14 %JMP D.IDER ; R14:RD/WRT RDY ERROR C ODE /CON T 1 NUE 



( RTDS I , R 1 4 
RWRDY,EQ,BITI5 



%JNMSB D.RWRE 



IF RD/WRT RDY ERROR 
MAKE SURE RWRDV IS MSB 
IF NOT HI THEN PROCESS 



ENTRY POINT FOR RECEIVER READY TIMEOUT ERROR *>« 

#<5T.DRV'<-SC.RRD>,R16 %JMP D.TOER ; R I 6 : RECE I VER READY FAILURE ERROR 



ENTRY POINT FDR SUSPECTED POSITIONER ERROR 



#<ST . DRV*SC . POS> , Rl 6 
IIIIDSEK.R14 XJMP 



D . lOER 



Rl 6:PDSITiaNER ERROR 
RI4:SEEK ERROR/CONTINUE 



ENTRY POINT FOR HEADER ERROR AFTER RCT SEARCHED 

R16 %JMP D.EERR 

ENTRY FOR DATA SYNC TIMEOUT 

#BDSNF,R16 %JMP D.EERR 

ENTRY FOR LOSS READ/WRITE READY ERROR 
#BLRWR,Rie 



EERREC] R16:0 , GO INTO ENHANCED ERROR RECOVERY 
tEERRECl R16:DSNF FLAG, GO INTO ENHANCED ERROR RECfaVER 
[EERRECl R16SLRWR FLAG, GO INTO ENHANCED ERROR REC IVER 



KDBDP 
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c 



KDBDP OICITAL E9UIPMENT CORP., 2991 ASSEMBLER VERSION 32 

D.PROC WRITE ROUTINE (««< NEW SDI TIMING 

#BUF . SO , R I 7\N , BAR %CALL S 
#SD I . DB , DBAR\N , BAR %CALL '. 
*BUF . ST , R 1 7\N , BAR %CALI. S 
R1 6 , R1 4 , BUF 

*BUF . NL , R 1 7\N , BAR 7.CALL S 
#BFULL,R14,BUF 
R I e , R 1 G %JMP 0 



002343 


010557 


007006 


1 3360T 


D.EERR: ADD 


002344 


010555 


007007 


1 236 1 1 


ADD 


002345 


010557 


O070O1 


1 33606 


ADD 


002346 


033 ! 54 


0030 16 


000000 


BIS 


002347 


0105S7 


007000 


1 23606 


ADD 


O02350 


133554 


003 1 00 


000000 


BIS 


O0235 1 


037 1 56 


OOOO 1 6 


1 0223 1 


XNOR 










. PAGE 



LDDB 

. Lon 

1.0 I 4 



(EERRECl RESTORE DEAR 

[EERRECI R17 = BUFFER CNTR 8LK PTR 

(EERRECl GET SDI STATUS 

[EERRECI SET ERROR FLAG 

lEERREci GET PNT TO NEXT DATA BUFFER 

lEERRECl SET FULL 

[EERRECl R16 3 1777770 FOR O.IODN AND EXIT 



KDBSO.MICR0C0DE.,22-APR-19aa 1t:27:1S.96 



a 
< 

a 

II 
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<0 

o 
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D.PROC WRITE ROUTINE (*** NEW SDI TIMING *««] 



002352 


0 1 0S57 


007001 


1 33605 


002353 


0334S6 


OOOO 1 1 


OOOOOO 


002354 


1 1 4544 


030100 


1O0701 


O02355 


13 1551 


0 1 0002 


052424 


002356 


01 6551 


0 1 0004 


1 1 2335 


002357 


111551 


O 1 0002 


1 0236 1 


0O2360 


114573 


010010 


15236 1 


00236 1 


135553 


0 13010 


102336 


002362 


O 1 05 5 7 


007006 


1 33607 


002363 


0 13440 


000000 


123053 


002364 


010555 


007067 


1 33604 


002365 


034552 


00O077 


010000 


0023B6 


033452 


O 1 001 4 


102372 


002367 


134552 


000360 


OOOOOO 


002370 


136552 


000 1 40 


0 1 OOOO 


002371 


01 3440 


010000 


1 1 240 1 


002372 


010555 


007076 


1 33604 


002373 


010555 


007075 


1 23603 


002374 


112 152 


00001 4 


OOOOOO 


002375 


1 121 71 


O10013 


1 52376 


002376 


033753 


020 100 


0 1 2401 


002377 


033753 


000244 


OOOOOO 


002400 


0337S6 


0001 10 


1 1 2422 


00240 1 


010SSB 


007000 


1 33S03 


002402 








002402 


133752 


030200 


1 1 24 1 S 


O02403 


010557 


00700 1 


1 33603 


002404 


0 1455 1 


OOOOSO 


OOOOOO 


002405 


033776 


0101 10 


052340 


002406 


010557 


007002 


1 33006 


002407 


1 30464 


010004 


1 4070 1 



ENTRY POINT FOR HEADER COMPARE ERROR >•> 
THIS CODE PROCESSES ALL HEADER COMPARE ERRORS ( L BN , RSN , RCT . FCT ) 



ADD #BUF . ST , R 1 7\N , BAR %CALL 

MOV R1 1 , R1 6 

BIT #DMODE,RLL %JNEG 

SUB\F «2,R11 %JNZRO 

XOR #4,R11\N %J2R0 

SUB #2,R11\N %J2R0 

BIT\T #BG000,Rt3 %T2R0 

BIC OSGOOD , R13 , BUF r.J2R0 

ADD #BUP . SO , R 1 7\N , BAR %CALL 



[ 1 6K I [ ECa#2 ] Rl 3 :0N CYL GOODNESS FLAG 
[EC0#2]R16sERROR CODE FOR DM 
D.IDLE : IF WE ARE TOO FAR AWAY THEN GO IDLE 
D.IOER ; IF DM MODE THEN S K I P / C 0 N T I NUE 

D.RRDE ; IF I/O ERROR FOUND DURING HDR RD THEN PROCESS 
D.HCEO ; [ U52EC2] [ EC0#2 I I F RSN/XBN HEADER PROBLEM THEN DONE 

; [EC0«2IIF SEARCH LIMIT EXCEEDED THEN TEST BGOOD 
D.TKER ; [ U52EC2 ] 1 EC0#2 I I F BGOOD EO O THEN POSITIONER ERROR 
S.LDDB ; RESTORE SOI CTL SLK PTR 



HEADER NOT FOUND 
NOP 



LET'S CHECK IT FOR RCT LBN OR FCT BN *»* 



[ U52EC2 I R1 3/R 1 4 : LO/H I HEADER 
Get RBN's/track 
Mask out crap 

If no RBN's, no revectoring! 
Else copy header for RBN test 
Isolate header code in hi hdr 
RBN's can be revectored; all other 
non-LBN codes will fail RCT test 
[ U52EC2 1 R 1 2 ! 1 ST RCT LBN HI 
[V051 [ US2EC2 1 R 1 1 : 1 ST RCT LBN LO 
[ US2EC2 ] COMPARE HI BLK NUMBERS 

[U52EC21IF EO 0 THEN COMPARE LO BLK NUMBERS 
[ U52EC3 ] ( U52EC2 ] I F NOT IN RCT SPACE THEN OK 
; [U52EC3IT0 00 REVECTORING 
XBN (FCT) OR RCT LBN HEADER NOT FOUND OR NO REVCCTDRING EXIT *«• ;[E1211 
MOV #<SUSP ! DERR ! XCMP> , R 1 2 : [ U5 2EC3 I R 1 2 < SO I . S T BITS TO SET 

MOV #<ST . DAT + SC . HDR> . R16 %JMP O.HCED: [ U5 2EC3 1 I US2EC2 1 R1 6 : H EADER NOT FOUND ERROR 

BLOCK NOT IN RCT SPACE - CHECK IF REVECTORING ACTIVE ««« 



ADD 
AND 

MOV 

AND 

XDR 

NOP 

ADD 

ADD 

CMP 

CMP\T 

MOV 



%CALL 0 . LOHD 
#SD I . RT , DBARNN , BAR 7cCALL S.LD12 
*RBNMSK , R 1 2 

R 1 4 , R I 2 %J2R0 10$ 

#HDCOD , R 1 2 
«RBNC00,Rt2 

%J2R0 D.HCEA 
»SD I . L2 , DSAR\N , BAR %CALL S.LD12 
#SD I . L 1 , 0BAR\N , BAR %CALL S.LD1I 
R1 4 , R1 3 

R13,R1I %T2R0 
IVBFSV.RIS %JNCRY O.HCEA 



[E121 1 
[E121 I 
[E121 1 
(E121 ] 
[ E 1 2 1 1 
[E121 I 
[E125I mjt 
[E12t] 



ADD 

ASSUME 

MOV 

ADD 

BIT 

MOV\T 

ADD 

INC\T 



#SDI . ST , DBARNN , BAR %CALL S.LDIt 
RVCT , EO, B I T 1 5 

#RVCT,R12 %JMSB . O.HCEC ; 

IVBUF . ST , R1 7\N , BAR %CALL S.LDII : 
#<BRCTS+BRARS> , R1 I ; 
#<ST . DAT+SC . HDR> , R 1 6 %JNZRO D.RCTE 



#BUF . BP , R1 7\N , BAR "/.CALL O.ALBF 
RLL,RLL %JZRO O.IDLE 



[U52EC2IGET SOI STATUS WORD 

[U52EC21IF REVCCT ON THEN CANNOT NEST It 
[EERRECIGET BUFFER STATUS WORD 

[ EERREC I CHECK IF THIS IS DURING EHNAHCED RECOVERY 
[EERRECl IF SO THEN SET STATUS AND CflNTINUE WITH 



0024 1 0 


114554 


000360 


0 1 OOOO 


0024 1 1 


0 13440 


010000 


022460 


0024 1 2 


0 1 055S 


007 1 00 


1 23622 


O024 1 3 


0 10555 


007024 


1 23623 


0024 1 4 


034453 


OOOO 1 3 


1 1 2302 


O024 1 S 


033756 


000 1 1 0 


OOOOOO 


0024 1 B 


034453 


000013 


OOOOOO 


0024 1 7 


0 10557 


007004 


1 23604 


002420 


134552 


0003 90 


OOOOOO 


00242 1 


033752 


010004 


002252 


O02422 


0 1 0557 


00700 1 


1 33603 


002423 


03355 1 


003004 


1 1 2253 



NOW WE MUST FILTER OUT THE PRIMARY 

BIT #HDCOD , R 1 4 

NOP '/.CNZRO O.RBLH 

ADD #SD I . PH , DBARNN , BAR 7,CALL S.ST17 

ADD #SD I . OE , DBARNN , BAR '/.CALL S.CLRB 

CLR R13 '/.JMP O.SETS 

HEADER NOT FOUND AND REVECTORING ACTIVE 

MOV #<ST . OAT ISC . HDR> , R1 6 
CLR . R13 

ADO #BUF . HH, R17NN , BAR XCALL S.LDt2 

AND #HDC00,R12 

MOV #DERR,R12 %JNZRO 0 . I OOB 

ADD #BUF . ST , R1 7NN , BAR %CALL 

BIS #BNXCOP , R I I , BUF %JMP 



[U52EC2MUST HAVE BUFFER TO START REVECTORI 
[U52EC2nF NO BUFFER THEN GO AWAY 
; [U52EC21T0 PREVENT DEADLOCK M ! ! 
HEADER NOT FOUND" CASE 

; [U52EC2IIF PRIMARY HEADER CODE 

[U52EC2) THEN RESTORE B U F , H L / B UF . HH 

[ V05 1 [ US2EC2 ISAVE PTR OF REVECTOR B UFFE R I N' SO I . S7 
[U52eC1|N0 OVERLAPS ON REVECTORS 
[EC0#2IGO TURN ON REVECTORING 
CAN BE RCT LBN OR RBN ! •»« 
; [ U52EC2 i R1 6 :HDR NOT FOUND CODE 
; [U52EC21ZAP RI3 
.LD12 : [U52EC21R12SHI BLK NUMBER 

: [US2EC2IIF NOT LBN (RCT) 
. lODB ; [U52EC2I THEN MUST BE RBN AND ERROR IS FATAL 

; [U52EC2]R12:DRIVE ERROR FLAG 
.LD11 ; [ U52EC21R1 I IBUFFER STATUS WORD 

.lODB ; [U52EC21 INDICATE TO REVECTORING TO USE NEXT COPY 
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IUS2EC2I0F RCT IF APPROPRIATE 



i 
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EEEEEEE 


RRRRRR 


RRRRRR 




oaooo 


RRRRRR 


E 


R R 


R R 


0 


0 


R R 


E 


R R 


R R 


0 


0 


R R 


EEEEEE 


RRRRRR 


RRRRRR 


0 


0 


RRRRRR 


E 


R R 


R R 


0 


0 


R R 


E 


R R 


R R 


0 


0 


R R 


EEEEEEE 


R R 


R R 




oaooo 


R R 



PLEASE NOTE THAT EVERY I/O ERROR EXITS THROUGH DIOER 



a 
< 

o 

II 

cc 
o 

u. 

w 
u 

<n 



002424 
00242S 
002426 
002427 
002430 
00243 1 



002432 
002433 
002434 

002435 

002439 
002437 
002440 
00244 1 
002442 
002443 

002443 
002444 
002445 
002449 
002447 
002490 
002451 
0024S2 
002493 
002494 
00249S 
0024SS 
0024S7 



002490 
0O2491 
002492 
002493 
002494 



01 3440 
013740 
1 1 4944 
03349 1 
010957 
013740 



0I0SS5 
OIOSSS 
0145S1 
0 1 0S7S 

033793 
03349 1 
114994 
033753 
OIOSSS 



033494 
033792 
OIOSSS 
1 14991 
1 14991 
133974 
01 3440 
1 14S54 
033751 
033751 
010555 
013440 
013440 



OIOSSS 
OIOSSS 
010557 
010555 
010557 



0OO5OO 
007007 
000040 
OIOSSS 
OO7O0S 
OS7005 



007007 
00702B 
000040 
0 1 7006 

000002 
0000 t 4 
000360 
OOO 1 00 
007000 



03001 I 
000244 
0O7O2O 
0OOO04 
010074 
010004 
003014 
000020 
010255 
000254 
007021 
OOOOOO 
OOOOOO 



007022 
00703 1 
007003 
0O7O32 
0070O4 



13 1270 
123922 
O1OO00 
003494 
1 33907 
1 23907 



12361 I 
1 23603 
010000 
0736 11 

12 1933 
133053 
123233 
O 1 OOOO 
I 33609 



032944 
OOOOOO 
123603 
OOOOOO 
002422 
0424SI 
13201 1 
OOOOOO 
102455 
O100OQ 
133914 
1 321 10 
t 10701 



1 33603 
1 23606 
1236 17 
1 23606 
1036 I 7 



NOP (PRSE 7.CALL O.CLCS 

MOV #DMREGO,BAR r.CALL S.ST17 

BIT #DMBEG,RLL 

MOV R16,R11 (PRECC %JNZRO XPCSST 

ADD *BUP.S0,R17\N,BAR %CALL S.LDDB 

MOV #0MREG5.BAR %CDPF S.LDDB 



RESET SERDE5 ENABLE/CLEAR UDA RTCS 
SAVE RI7 IN CASE DM MODE 
IP IN DM MODE 

THEN RETURN/RESET ECC ENABLE 
GET POINTER TO SDI CTL BLOCK 

IF REPLACE TIMEOUT THEN RESTORE DEAR PROPERLV 



AT THIS POINT R17 HAS A BUFFER CTL BLK ADDR BUT IT MAY NOT BE CORRECT - 
CERTAIN ERRORS ARE CHECKED FOR AFTER THE NEXT BUFFER CTL BLK HAS BEEN CHAINED TO 



i * * * 
0. RBLH: 



ADD *S0I .DB,DBAR\N,BAR %CALL S.LD17 

ADD IVSOI . ES , DBARNN , BAR %CALL S.LD11 

BIT #UBeTR¥,R11 

ADD\T #SD I . UB , DBAR\N , BAR */.CN2R0 S.LD17 

CHECK FOR ERROR LOGGING ENABLED 



MOV 
MOV 
BIT 
MOV 
ADD 

ASSUME 

MOV 

MOV 

AOO 

BIT 

BIT 

BISVT 

MOV 

BIT 

MOV 

MOV 

ADD 

NOP 

NOP 



#FM.DSK,R13 '/.CALL C LOGS 

R 1 4 , R1 1 %CAL L D . LOHO 

#HDC0D,RI4 '/.CALL D.SLBN 

#BFSV , R 1 3 

#SDI . ST , DBAR\N , BAR '/.CALL S.L014 
RVCT,SO,BITlS 

R11,R14 %CNMSB O.GGRP 

#<SUSP+OERR+XCMP> ,R12 
«>SDI . EO,DBAR\N,BAR %CALL S.L011 
#IOCNT , R1 1 

IKIORTV.RII %JNZRO D.HCED 

#IaCNT,R14 %TNZRO 
R14,BUF %CALL D.CLRS 

lUIDCLK , R1 4 

#V . ERRO8L0BVT, R1 1 %JZRO D.IOEA 
l»V . INITtLOBVT.RI I 

#SDI .SV,DBAR\N,BAR %CALL S.ST11 
%CALL D.TIMR 
%JMP D.IOLE 



AOO #SOI . PO, DBAR\N, BAR %CALL S.LD11 

ADD #SDI . RL , OBARNN , BAR %CALL S.L014 

ADD #BUF . HL , R 1 7\N , BAR '/.CALL S.ST14 

ADD *SDI . RH , DSAR\N , BAR '/.CALL S.L014 

ADD #BUF . HH, R1 7\N , BAR %JMP S.ST14 



[ U52EC2 I RESTORE BUFFER CNTL BLK PTR FROM SDI.DB 
[ US2EC2 1 R 1 1 sEXTENOED STATUS 
[U52EC21IP U.PROC RETRY READ, 
: [US2EC21 THEN RESTORE Rt7 FROM SDI.UB 

[U92EC21Ga CHECK IF LOGGING ENABLED 
[EC0#2ISAVE R 1 4 , R1 3/R1 4: LO/HI LBN 

I US2EC2 ! [ EC0V2 ] SAVE LBN/2NDARY RBN IN P.BUF2/3 
I EC0#2 1 R 1 3 : BUFFER SERVICE FLAG 
( US2EC2 I R 1 4 : SO I STATUS 
IUS2EC21MAKE SURE MSB 

I US2EC2 1 DON ' T RESET GROUP IF REVECTORING ACTIVE 

I US2EC2 11 EC0«>2 1 [ ECa« 1 1 RESTORE RI4 FROM RI1 

R12:FLAGS TO SET 

R1 1 s I/O RETRY STATE 

IF2N0TI ME AROUND 

[U52EC2IIF 1ST TIME AROUND 

THEN SET LAST INDICATOR 
SET UP I/O RETRY WORO/OO CLR 8PSV FLAG (R131 
IF INIT NOT REQUIRED 

[U52EC11THEN GO START I/O RECOVERY (WITHOUT INITI 
[US2EC11ELSE GO START I/O RECOVERY (WITH INIT) 
[US2EC11SAVE STATE VECTOR 
IU52ECtlSET SUSP B VECT/START TIMER 
[US2BC11G0 IDLE 



RESTORE BUF . HL/BUF . HH FROM P . BUP2 /P . SUP3 ><* 



1U52EC2) ELSE RlliMSCP PKT PTR 

iODA ] [ US2eC2 1 R 1 4> LO SAVED ORIG LBN 

I U52EC2 ] RESTORE ORIG LO LBN TO BUF.HL 

IODA 1 [ U52EC2 I R 1 4 :H I SAVED ORIG LBN 

[U52EC21REST0RE ORIG HI LBN TO BUF . HH/ RETURN 
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ROUT I NE NAME : 
D . I OPW 
D . I OPR 



(I/O SETUP FOR WRITE COMMAND) 
(I/O SETUP FOR READ COMMAND! 



FUNCTIONAL DESCRIPTION: 

D.IOPW WILL ADJUST THE DATA PREAMBLE (DMREG4I ACCORDING TO THE 
SPEED OP THE DRIVE AND FALL INTO D.IOPR, 

D.IOPR WILL SET THE HEADER COMPARE SEARCH LIMIT (HDLMT), SET 
WORDS TO TRANSFER IN RI6, LOAD DEAR TO POINT TO THE START OF THE DATA 
BUFFER, AND TEST BUF.NL FOR GROUP SELECT NEEDED (BGRUP). 



INPUTS : 

DEAR 
R 1 7 

DMREG4 

OUTPUTS : 

DBAR 
DMREG4 
HDLMT 
R1 1 



POINTER TO SOI CONTROL BLOCK 
POINTER TO CURRENT SECTOR BUFFER 

DATA PREAMBLE SIZE FROM DRIVE CHARACTERISTICS (D.IOPWI 



POINTER TO START OF DATA FOR THIS TRANSFER 
ADJUSTED FOR FUDGE AND WORDS IN SERDES 
HEADER COMPARE SEARCH LIMIT 
0 



; (E121 ] 
MEI21 ] 



O02465 013740 0O7004 133S10 O.IOPW: MOV #DMREG4 , BAR %CALL S.LD16 

0O246S 13IS56 000004 1 23S21 SUB #4 , R I 6 %CALL S.ST16 

002467 010SS7 007006 133604 O.IOPli: ADD #B UF . S 0 , R 1 7 \N , B AR %CALL S.LD12 

002470 030S52 007001 133604 ADD #S D I . S L , R 1 2 , B AR %CALL S.LDI2 

002471 013740 007136 133615 MOV #HOLMT,BAR %CALL S.ST12 

002472 034451 OOOO 1 1 000000 CLR R11 

002473 010SS7 0O7002 123607 ADD #BUF . BP , R 1 7 \N , BAR %CALL S.LDOB 

002474 010557 007001 137777 ADD #B UF . S T , R 1 7 \N , B AR XRET 



R16:DATA PREAMBLE 

C U52EC2 ] { EC0#2 ] AD JUST FOR WORDS 
R12=P0INTER TO SOI CTRL BLK 
R12:HEADER COMPARE SEARCH LIMIT 
SET HEADER SEARCH LIMIT 
CLEAR Rl 1 

OBARsPOINTER TO START OF SECTOR DATA 
[ISKIBARsPTR TO BUF . ST 



SEROeS/RESET 
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ROUTINE NAME : 
D . BFCK 

FUNCTIONAL DESCRIPTION: 

THIS ROUTINE WILL CHECK THE BUFFER STATUS OP THE 
CURRENT D.PROC BUFFER AND WILL LOAD DMREG3 AND DMREG4 WITH 
THE HEADER AND DATA PREAMBLES. 



INPUTS: 



DBAR 



POINTS TO THE ACTIVE SDI CONTROL BLOCK 



OUTPUTS : 

CONDITION 

DMREG3 

DMREG4 

Rl 3 

Rl 2 

Rl 1 

Rt 7 

Rt S 



- REFLECTS STATUS OF 
HEADER PREAMBLE 
DATA PREAMBLE 



BIT #BFUL L , BUFFER STATUS 



SUSP+BFSV 

SDI Status word ( SO I . ST + DBAR I 

Points to buffer control block ( SD I . OStOBAR I 
Buffer status word ( BUF . ST^'R 1 7 I 



[E121 
IE121 
[ E 1 2 1 
I E I 21 
I E 1 21 



Q 
< 

o 

II 
cc 

o 

u. 

<n 
u 

CO 



00247S 
002475 
002477 
002500 
002501 



002502 
002503 
002504 
002505 
002506 



010555 
010557 
034453 
033752 
1 14556 



010555 
0 13740 

0 14552 
0 13740 
034552 



007007 
007000 
000013 
000 1 40 
000100 



007070 
007004 

003377 
007003 
003377 



I 2361 1 
1336 10 
1 22502 
1 33572 
137777 



1 33604 
000000 
1 33575 
0 1 0000 
137777 



.BFCK: ADD #SD I . OB , DBARXN , BAR %CAL L S . L 0 1 7 

.BFCA: ADD #BUF . NL , R 1.7 \N , BAR %CALL S.LOIS 

CLR R13 %CALL 0 . GPRE 

MOV #<SUSP+BFSV> , R 1 2 %CALL D.GMST 

BIT #BFULL,R16 XRET 

•>« ROUTINE TO GET HEADER AND DATA PREAMBLES 



ADD 

MOV 
AND 
MOV 
AND 
PAGE 



lllSDI . OP , DBAR\N , BAR %CALL S . LD 1 2 
#DMREG4 , BAR 

#LaBVT,R12\N,BUF %CALL S. SWA B 

#DMREG3 , BAR 

VLDBVT , Rl 2 , BUF %RET 



R17:CURRENT OPROC BUFFER AODR 
RI5:BUFFER STATUS 

GO GET HEADER AND DATA PREAMBLES 
R12:BITS TO SET IF BUFFER NOT RDV 
TEST BFULL BIT/RETURN 

INTO DMREG3 AND DMREG4 *>« 

[V051 RI2:DATA (LO! < HEADER (HI) PREAMBLES 
BAR:DM REG 4 (HOLDS DATA PREAMBLE) 
STORE DATA P RE AMB L E / SWAP BYTES OF R12 
BARiDM REG 3 (HOLDS HEADER PREAMBLE! 
STORE HEADER PREAMB L E/ RETURN 



c 



KOB 50. MICROCODE., 22- APR-1968 11:27:16.96 



KDBDP DIGITAL EQUIPMENT CORP., 2901 ASSEMBLER VERSION 32 PAGE 174 
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ROUTINE NAME: 

D.CPUL (CHECK PULSE) 

D.WSIG (WAIT FOR RECVR RDV a R/W ROV SIGNALS) 

FUNCTIONAL DESCRIPTION 

THIS ROUTINE WILL WAIT FOR THE REAL TIME DRIVE STATUS BITS PASSED 
IN Rll TO GO UP AND THEN COME DOWN. 

INPUTS: 

R11 - DRIVE STATUS BITS TO CHECK (D.CPUL) 
Rn - TIMEOUT VALUE (D.WSIG) 

OUTPUTS: 

NONE (D.CPUL) 

CCODE : O ERROR IN RECVR RDV OR R/W RDV (D.WSIG) 

STACK LEVEL: 

NONE USED 



CHECK DRIVE STATE FOR R11 FLAGS 
WAIT FOR IT TO RISE 
WAIT FOR IT TO FALL 
R11SDRIVE STATE/RETURN 

I16K]PUT RTDS ON BUS/RETURN IF ZERO 
C16K]MAKE SURE RECVR ROY IS LSB 
|16K]IF NO RECVR ROY THEN LOOP 
[16K1MAKE SURE R/W RDY IS MSB 
[I6K]IF R/W THEN RETURN 
ItSKilF R11 NE9 0 THEN LOOP 
(16K]CCaDE : 0/RETURN 



002SOT 


0 1451 1 


000002 


oooooo 


D 


CPUL : 


B I T 


( RTDS ) , R 1 1 




0025 1 0 


O 1 45 1 1 


0 1 0002 


1025 10 






BIT 


( RTDS ) , R 1 1 


°/.JZRO 


0025 1 1 


0145 11 


0 1 0002 


0025 1 1 






BIT 


( RTDS ) , R 1 1 


'/.JNZRO 


0025 1 2 


03371 1 


OO0OO2 


1 37777 






MOV 


( RTDS ) , Rl 1 


%RET 


0025 1 3 


01371J 


010002 


1 67777 


D 


WSIG : 


MOV\F 


( RTDS ) , Rl 2\N 


%RZRO 


002S 1 4 












ASSUME 


DRDV.EO.BITOO 




O02S 1 4 


031471 


04001 1 


142S13 






OEC\T 


R1 1 


%JNLSB 


00251S 












ASSUME 


RWROV , EO , B IT 1 5 




0O2S1S 


031451 


03001 1 


1 77777 


D 


WSGA: 


OECNF 


Rl 1 


%RMSB 


902518 


013712 


010002 


0125 15 






MOV 


(RTDS ) , Rl 2\N 


%JNZRa 


0O2Sn 


03445 1 


0000 1 1 


1 27777 






CLR 


Rl 1 


%RET 



; IE121 1 
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ROUTINE NAME: 

D.WSAF (WAIT FOR SAFE TIME TO ISSUE LEVEL 1 COMMAND) 

FUNCTIONAL DESCRIPTION: 

D.WSAF waits until the drive has Receiver Ready and Read/Write Ready 
asserted and is a comfortable distance from the next falling 
edge of Sector/Index Pulse. It is equivalent to D.WSIG 
followed by D.CPUL, but it is faster than that combination 
under certain circumstances encountered while spiralling. 



INPUTS ; 



Count controlling how long to wait for Rcvr Rdy & R/W Rdy 



OUTPUTS : 

Nona - R11, R12, R14, R16 destroyed 



002520 

002520 053754 
00252 I 03375 1 



000003 
000060 



010000 
1 1 2533 



ASSUME 

MOV\R 

MOV 



RWRDV,E0,SIT15 
#DRDy<2'» 1 , R1 4 
mSEC-f lOX , R1 1 



Sat up mask for Rcvr Rdy B R/W Rdy 
Sat up mask for Sector/Index Pulse 
and anter state machine 



Q 
< 

3 
O 

II 

cc 
O 
u. 

(A 
U 
<A 



This routine is divided into threa statas; 

state 1 - Sector/Index low, position within sector unknown. If the 

drive is ready to transfer here wa must explicitly wait for a falling 

edge of sector/index pulse. 

If drive ready, wait for edge 

If count expired, wait for edge 
Stay in state 1 until sector/index 



If drive ready, wait for edga 
If count axpirad, wait for adga 
stay in stata 2 until sactor/index 



002522 


03 1 456 


01 001 6 


1 02507 


1 0$ : 


DEC 


R1 6 


%JZRO 


D.CPUL 


002523 


0145 1 1 


010002 


1 02S07 




B 1 T 


( RTDS ) , Rl 1 


■/.JZRO 


D.CPUL ; 


002524 


0155 14 


OI0O02 


102522 




B I C 


( RTDS ) , R 1 4\N 


•/.JZRO 


1 0$ ; 












State 2 


- Sector/Index 


h t gh . I 


f the dr i ve 












wa must 


axp 1 i c i t 1 y wait 


for a 


f a 1 1 i ng edge 


002525 


031456 


010016 


102507 


20* : 


DEC 


Rl 6 


%JZRO 


D . CPUL ; 


002526 


01451 1 


010002 


102507 




BIT 


(RTDS) ,R1 1 


%JZRO 


D.CPUL ; 


002S27 


0I5S14 


010002 


002525 




BIC 


(RTDS) ,R14\N 


%JNZRa 


20$ 












State 3 


- Sector/Index 


low, position known 












If driv 


a becomes ready 


to transfer hara we 


002530 


031456 


010016 


1 37777 


30$ : 


DEC 


Rl 6 


%RZRa 




002531 


031452 


0 1 OO 1 2 


1 02507 




DEC 


R12 


%J2R0 


D.CPUL ; 


002532 


015S14 


010002 


0 1 2530 




BIC 


(RTDS) ,R14\N 


%JNZRO 


30$ ; 


002533 


033752 


0002 64 


0 1 0000 


40$ : 


MOV 


#180. , Rl 2 






002534 


0 15514 


000002 


1 1 2522 




BIC 


(RTDS ) , Rl 4\N 


%JMP 


1 0$ ; 



If drive ready, go for it! 
If count expired, wait for edga 
Stay in state 2 for "safe time" 

safe time is about 190 uS , so 
safe loop ct is 190/(3«.346) 
Enter loop in ttate t 



E 


1 2 1 


E 


2 1 


E 


2 1 


E 


1 2 1 


E 


1 2 1 


E 


1 2 1 


E 


1 2 1 


E 


1 2 1 


E 


1 2 1 


E 


21 


E 


121 


e 


121 


E 


121 


e 


1 2 1 


E 


1 2 1 


E 


121 


E 


1 2 1 


E 


121 


E 


121 


E 


121 


E 


121 


E 


121 


E121 


E 


121 


E 


12 1 


E 


1 2 1 


E 


1 2 1 


E 


1 2 1 


E 


1 2 1 


E 


1 2 1 


E 


1 2 1 


E 


1 2 1 




(E1 


E 


1 2 1 


E 


121 


E 


1 2 1 


E 


121 


E 


1 2 1 


E 


1 2 1 




(El 


E 


1 2 1 


E 


12 1 


E 


121 


E 


121 


E 


121 


E 


121 


E 


121 


E 


121 


E 


1 2 1 


E 


1 2 1 


E 


121 


E 


121 


E 


121 
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KDBDP DIGITAL E9UIPMENT CORP., 2901 ASSEMBLER VERSION 32 

O.PROC WRITE ROUTINE (>«• NEW SOI TIMING ««*) 



ROUTINE NAME: 
0 . SGRP 
D . GRPC 



[SELECT GROUP) 
(GROUP CLEANUP) 



1^ 



002S35 


013440 


000000 


1 32S44 


002S3S 


1 335S2 


000215 


101212 


002537 


1 33752 


000002 


010000 


002S40 








002540 


0137 12 


010002 


112542 


00254 1 


03 1 452 


03001 2 


1 12540 


002542 


0337 1 2 


000003 


OOOOOO 


002543 


035552 


00300 1 


1 0070 1 


002544 


010557 


0O70 1 1 


1 33604 


002545 


034552 


000377 


0 1 0000 


00254 8 


0 10557 


0O700 6 


1 23G03 


002547 


03055 1 


00701 3 


103615 



d 



FUNCTIONAL DESCRIPTION; 

D SGRP ROUTINE WILL ISSUE THE SELECT GROUP REAL TIME COMMAND. 
D GRPC ROUTINE WILL CLEANUP AFTER THE SELECT G ROUP COMMAND . 



POINTER TO BUFFER CONTROL AREA 



R1 2 IS 


OeSTROVED 




Rl 1 IS 


ZEROED 




NOP 




%CALL 


SIS 


#SGRPCD , R 1 2 


XJMP 


MOV 


OlOOO, Rl 2 




ASSUME 


RWROV , E9. BIT 15 




MOV 


(RTDS) ,RI2\N 


%JZRO 


DEC 


R12 


%JMSB 


MOV 


(SUF) , Rl 2 




B I C 


#BGRUP , Rl 2 , BUF 


% JMP 


ADO 


#BUF . GP , R 1 7\N , 


BAR '/.CALL 


AND 


#LOByT , Rl 2 




ADD 


#BUF . SO , R 1 7\N , 


BAR %CALL 


ADO 


#SD I . GP , R 1 1 , BAR %vlMP 


. PAGE 







D . SGRP 
LBVOWR 



20$ 
10$ 



S . LD1 1 
S . ST12 



GO GET/RESET GROUP NUMBER 

OR IN SELECT GROUP DP CODE/SEND REAL TIME CMD/RET 



Set up count for loop 
(EC0«2)MAKE SURE R/W RDY IS MSB 
IEC0#21WAIT FOR R/W RDV TO GO AWAV 

[ 5C0#2 I R 1 2 :STATUS 

IEC0#2]CLEAR SELECT GROUP FLAG/GO IDLE 

I BOA I R 1 2 = TH IS BUFFER'S GROUP 
ISOLATE GROUP 
RllsSDI CNTRL 8LK PTR 
UPDATE GROUP/RETURN 



[E121 1 
[E121 I 
CE121 I 
!E1 21 1 

Iei2i 1 
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D.PROC WRITE ROUTINE (««« NEW SOI TIMING <«•) 



ROUTINE NAMES: 

O.WHDR (WRITE HEADER PREAMB L E , S VNC , 4 COPIES OF HEADER) 
D.WDAT tWRITE DATA P REAMS L E , S YNC , R 1 6 WORDS OF DATA) 

FUNCTIONAL DESCRIPTION; 

ROUTINE O.WHDR IS USED TO REWRITE THE HEADER AREA OF A SECTOR 
AND INCLUDES THE WRITING OF THE HEADER PREAMBLE, HEADER SYNC, FOUR 
COPIES OF THE HEADER, GAP, AND SPLICE WORDS. IT WILL FLOW INTO 
ROUTINE D.WDAT AND PROVIDE CORRECT TIMING TO FINISH WRITING THE 
SECTOR DATA. IT WILL BE USED BY THE FORMAT XFC AND THE ROUTINE THAT 
HANDLES THE 'MSCP' REPLACE COMMAND. 

ROUTINE D.WDAT IS USED TO WRITE A SECTOR'S DATA AREA AND 
INCLUDES THE WRITING OF THE DATA PREAMBLE, DATA SYNC, AND DATA. 
IT WILL BE USED BY THE D.WHOR AND D . WRT ROUTINES. 



INPUTS ; 



WRITE GATS SET 
(PSCMO MODE 
R 1 1 5 0 
R 1 2 ! 
R 1 3 - 
R 1 4 : 



NUMBER OF WORDS IN HEADER PREAMBLE 
LD DESIRED HEADER 
HI DESIRED HEADER 



OUTPUTS : 

D .WHDR , D . WDAT 



WRITE GATE SET 
ECC RESET . (OPRECC) 

DMRCG4 t # WORDS IN DATA PREAMBLE 
R1S > * WORDS TO TRANSFER 
DBAR s POINTER TO DATA BUFFER 



ECC TIMING SET AND DATA AS DESCRIBED ABOVE 



002550 
00255 I 



02 1 352 
01 3740 



10601 1 
O 17202 



052550 
04255.0 



002SS2 013700 106003 OS2S52 



D .WHDA 

•*■*« 



002553 
002553 



03375 1 O07004 O 1 OOOO 



WRITE 
DECBNF 
MOVNF 
WRITE 
MOVNF 
WRITE 
ASSUME 
MOV 



HEADER PREAMBLE - 
R 1 1 \0 , R 1 2 , SO 
#S YNC. BAR 

HEADER SYNC 
( BUF ) , SO 

HEADER (R13,Rt4l < 
DMREG4 , E« , 4 
#DMREG4 , Rl 1 , BAR 



R12 WORDS OF ZEROES «« 



%JNDCLK 
%JN2R0 



^.JNDCLK 
TIMES « 



.WHDR 
.WHDR 



o 



002554 


01 3440 


1060 1 3 


OS2S54 


D .WHD8 ; 


MG»\F 


Rl 3 . SO 


%JNOCLK 


D 


WHOB 


002S5S 


02 1 35 1 


106014 


OS25S5 


0 . WHDG : 


DECBVF 


R 1 4\0 , R 1 1 , SD 


%JNDCLK 


D 


WHOC 


002556 


033753 


010002 


0S2SB4 




MOV\F 


#2 , Rl 3 


%JNZRO 


D 


WHOB 










: * * « 


WRITE 


GAP, SPLICE, AND 


DATA PREAMBLE US 


002557 


01 4440 


10601 2 


OS3S57 




CLR\F 


R12.SD 


%JNDCLK 






002560 


034452 


1 060 1 2 


OS2S60 




CLR\F 


Rl 2 , Rl 2 , SD 


%JNDCLK 






00256 1 


0337 1 1 


100503 


042S61 




MOVNF 


(BUF),R11 (PRSE 


%JHDCLK 






002S82 


131551 


000004 


0 1 OOOO 




SUB 


#4 , R 1 1 








002563 


031463 


010653 


012563 




DEC 


R13 IPRCMO 


%JNZRO 







I18K]WHEN DRV CLK.ZAP SEROES/DECR R12 
[EC0ll'2]D0 R12 TIMES/POINT AT SYNC WORD 

OUTPUT HEADER SYNC 

MAKE SURE DMREG4:4 

R 1 1 = 4/BAR ! PTR TO DATA PREAMBLE SIZE 
««« PLEASE NOTE THAT DMREG4s4 AND 
R11 (HEADER LOOP COUNT) IS 4 
OUTPUT LO HEADER WORD 
OUTPUT HI HEADER WORD 
( EERREC ] ( 1 6K IWRITE 4 COPIES 
WORD COUNT IN R11 
[16KIWHEN DRV CLK, SO : 0 
(tSKlWHEN DRV CLK, SOiO 
(16KIWHEN DRV CLK, RESET SERDES 
(1 SKI ADJUST DATA PREAMBLE 
(I6KIWAIT 6 CYCLES, RESET CMD MODE 



KDBDP 



KDB50 . MICROCODE . , 22 - APR- 1 98B 1 1 ; 27 ; 1 6 . 96 



0025 64 


0 1 


3 7 4 0 


0072 60 


OOOOOO 


002S65 


0 1 


37 11 


000002 


OOOOOO 


0025 6 6 










002566 


01 


3760 


O330O1 


052567 


002567 


01 


3440 


OOO70O 


O 10000 


002570 


02 


1351 


106662 


052S70 


00257 1 


01 


3740 


017202 


OS2S70 


002572 


01 


3700 


106743 


042S72 


002573 


033453 


0070tS 


OOOOOO 


002574 


03 


13 16 


106003 


042574 




1 30455 






002576 


01 


4440 


106012 


052576 


002577 


01 


3440 


OOOOOO 


1 27777 



KD80P DIGITAL EQUIPMENT CORP., 

D.PROC WRITE ROUTINE NEW SOI TIMING 



2901 ASSEMeLER VERSION 32 



%TNMSB 



WHEN DRV CLK,S0iO/0ECR 
00 IT R11 TIMES 



MOV #REPSTA,BAR 

MOV [ RTDS ) , R1 1 \N 

ASSUME RWRDY , EO , BI T 1 5 

M0V\T »1,BUF 

NOP (PSSE 
; *«« ENTRY POINT FOR WRITE ROUTINE *** 
D.WDAT: DECB\F R12\0,R11.S0 (FRCMD %JNDCLK D.WDAT 

MOV\F mSVNCBAR %JN2R0 D.WDAT ; 

; ««» WRITE DATA SYNC ««• 

D.WDTS: MOVVF (BUFI.SD VSECC %JNOCLK D.WDTB ; 
; ««« OUTPUT DATA BUFFER 1266 WORDS) AND EDC 

MOV DBAR,R13,BAR 
D.WDTC: OECB\F (BUFI,R16,SD %JNDCLK O.WDTC 

INC OBAR.DBAR.BAR %JN2R0 D.WDTC 

; <<« LET SERDES OUTPUT 17 ECC RESIDUES AND SET 
; 17 ECC SYMBOLS ARE OUTPUT IN 11 DCLKS FROM START OF WSECCT ««» 

D.WDTD: CLR\F R12,SD %JNDCLK D.WDTD : SO > ECC* 1 ( 2S6 I 

NOP %RET ; I IBKIRETURN 

.PAGE 



[EERRECIGET REPLACE STATUS AREA 
[EERRECIGET REAL TIME DRIVE STATE 
[EERRECIMAKE SURE READ/WRITE READY IS BIT 15 
[EERRECIIF RWROY NOT UP THEN FLAG AS A POTENTIAL 
[ 1 6KIENABLE SEROBS 



RI1/RESET COMMAND MODE 



( 1 



OUTPUT DATA SYNC 
WORD) 

[ 16K]R13,BARiBUPFBR ADDRESS 
WHEN DRV CLK OUTPUT DATA WORD 
INCR DBAR/LOOP 257 TIMES 
FOR NEXT SECTOR 



o 
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D.PROC READ ROUTINE (*>• NEW SDI TIMING >«<) 
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SBTTL D.PROC READ ROUTINE (<>> NEW SOI TIMING «»«) 
;* 02-MAY-83 UDAS2 MICROCODE 

ROUTINE NAME: 
D . READ 

FUNCTIONAL DESCRIPTION: 

THIS ROUTINE WILL READ DATA FROM THE DISK INTO BUFFERS ASSIGNED 
TO THE SDI INTERCONNECT CONTROL BLOCK. 



POINTER TO CURRENT SDI CONTROL BLOCK 



OUTPUTS: 

BUFFERS FILLED WITH DATA PROM DISK 
ALL D.PROC REGISTERS ARE USED 



002600 
00260 1 

002602 
002602 
002603 
002604 
002B05 

002606 
002607 
002610 
0026 1 1 
0026 1 2 
0026 1 3 
0026 1 4 
0026 1 4 
0026 1 S 
00261 8 
002617 

002620 
002621 

002622 
002623 

002624 
002624 
002625 
002626 
002627 
002630 
002631 
002632 



01 3440 
01 345 1 



03356 1 
O 1 0555 
133544 
037156 

03375 1 
010557 
0 13440 
030S77 
01 3740 
0337 14 

010577 
013440 
010SS7 
013712 

033712 
030577 

013440 
0337 1 1 



1 14544 
050 144 
0 10557 
0337 15 
010555 
033552 
0105S7 



OOOOOO 
01061 1 



043100 
007006 
01O2OO 
00001 6 

000002 
O 1 7002 
OOOOOO 
O 1 0002 
OOSOO 1 
000523 

047O05 
OOOOOO 
017001 
000002 

O0O443 
017002 

000500 
O10522 



O3O10O 
O 1 0004 
02700S 
000003 
007000 
003 100 
007005 



1 32475 
012310 



1 52305 
1 33603 
1 1 070 1 
1 22520 

122513 
102333 
1 230O6 
1 52S70 
122467 

0 10000 

1 42620 
132535 
01 2335 
1 12537 

12 3014 
1 52633 

133064 
042352 



002342 
052632 
042632 
0 1OOOO 
123604 
123S70 
1 12620 



D . READ : 
; *** 
D . REOA: 



NOP 
TST 
ALERT 
ASSUME 
8IS\F 
ADD 
SIS 
XNOR 
F I RST 
MOV 
ADO 
NOP 
AOD\T 
MOV 
MOV 

ASSUME 
ADD\T 
NOP 
ADD 
MOV 
RI2 < 
MOV 
ADDVT 

NOP 
MOV\F 

ASSUME 

BIT 

ADD\RP 
ADO\F 
MOV 
ADD 
BIS 
ADD 



%CALL 

R11 IPRDPF %JNZRO 

.PROC FOR POTENTIAL FULL 
PKIP , E9, BITOO 
#BFSV , R1 1 , BUF %JNLSB 
#SD I . UB , DBARXN , BAR V.CALL 



D . BFCK 
0 . NOBF 
BUFFERS 

0 . I DEX 

S . LD I I 
D . IDLE 
D .WSAF 

I 1 6K I 1 
0 . WS I G 
0 . RRWE 
D . ALBF 
D . RNBF 
0 . lOPR 



fPLOCK.RLL %JZR0 
R16,R16 %CALL 
ACQUIRE A BUFFER IF NEEDED 
#2 , R 1 1 y.CAL L 

#BUF . BP, Rn\N. BAR '/.JiRO 
%CALL 

*BUF.BP,R17 %J2R0 
»CONT,RTCS %CALL 
( BUF ) , R 1 4 QISWM 
BGRUP , EO , 8 I TOO 

*BUF . TA, R1 7\N, BAR %JNLS8 D . REDC 

r.CALL D.SGRP 
#BUF . ST . R1 7\N. BAR %JNZRO D . RRDE 
(RTDS),R12\N %JMP D . GRPC 

REAL TIME COMMAND • GO DO HEADER 
(BUF),R12 NCMD %CALL HDRCMP 
#BUF . BP, R1 7, BAR %JZRO D . REDE 

9RSE %CALL HDRANL 

(RT0S),R11 IPSWM %JNZRO D . HCER 

RWR0V,E0,BIT15 

fOMOOE.RLL XJNMSB D.LRER 

RLL.RLL r.JNZRO D.RED1 

#BUF . SO , R 1 7\N , BAR 7.JNCRY D . RED 1 
( BUF ) , OBAR 

#SOI . ST , DBAR\N. BAR %CALL S.L012 
#BFSV,R12,BUF %CALL UNLOCK 
tUBUF . TA , R1 7\N , BAR XJMP 0 . REDC 



; GO CHECK BUFFER STATUS 
; MAKE SURE PKT ACTIVE 
«*« . 

MAKE SURE PKIP IS LSB 
REQUEST BUFFER SERVICE 
[U52EC 1 1R1 1 3U . PROC BUFFER PTR 

[U52EC11IF E« 0 THEN SKIP READ/UNLOCK U . PROC 
Wait for it to be safe to xfer ;IE121] 

[ECO#21G0 WAIT FOR DRIVE SIGNALS 
I16K1IF ERROR THEN GO FIND OUT WHICH ONE 
IU52EC21G0 ATTEMPT BUFFER ALLOCATION 
IU52EC21IF NO BUFFER THEN GET OUT ;1E1211 
[U52EC2IG0 PREPARE FOR I/O 
I 1 6K ] R 1 4 = BUF . ST/SET WRITE MODE 
[16K1MAKE SURE SGRUP IS LSB 
(16KIIF NO GROUP SELECT THEN CONTINUE 
(16K1G0 ISSUE SELECT GROUP CMD 
[16KIIF NEQ 0 THEN SELECT GROUP ERROA 
I16K100 GROUP CLEANUP 
COMPARE ««« 

[ 16K1R12:RTC,SET CMD MODE, GO DO HEADER COMPARE 
[16K1IF MATCH THEN CONTINUE (2) 
*« NOTE R17 IS MODIFIED HEREI 

RESET SERDES ENABLE/GO DO HEADER ANALYSIS: 
[ECa#2lIF HEADER COMPARE ERROR THEN GO DISPATCH 
IECa*21R1 1 :DRIVE STATE 
MAKE SURE RWRDV IS MSB 

[EERREOIF NOT HI THEN BRR0R7IF IN DM MODE 
IF U.PROC LOCKING 
THEN CONTINUE 

ELSE DBARsSDI CONTROL BLK PTR 
R12:SDI STATUS 

RESET SDI STATUS/UNLOCK U.PROC 
UNLOCK U . PROC/CONT INUB 



; IE121 1 
;IE1211 
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O.PROC READ ROUTINE (««« NEW SOI TIMING 



DESIRED HEADER FOUND ■ SET UP FOR DATA SYNC *«« 

New code added t/15/87 to allow two shots at buffer lock 



RL 



002633 


033715 


000503 


010000 


D . REDE : 


MOV 


( BUF ] , OBAR 


IFRSE 




002634 


025564 


0 1700 1 


1 42637 




B I C \ T 


#1 .RLL\0,BAR 


%J2R0 1$ 


00263S 


01 3440 


000000 


oooooo 




NOP 








002636 


01 3440 


0070 1 7 


11264 1 




MOV 


R 1 7 , BAR 


%JMP 2$ 


002637 


033715 


040003 


1 S26S3 


1$: 


MOV\F 


( BUF 1 , DEAR 


%JNLSB 0. 


RLF1 


002640 


021344 


01 701 7 


1 52670 




OECB\F 


R1 7\0, RLL , BAR 


%JZRa 0. 


RNBF 


00264 1 


01 3740 


00500 1 


010000 


2S : 


MO V 


#CQNT . RTCS 






002 642 


03375 1 


1 1 5005 


052(42 




MO V \F 


#<CONT + RD> , R1 1 


RTCS %JNCSR . 


002G43 










ASSUME 


BUF . BP , EC , 2 






002643 


02 1357 


115011 


052643 




DECB\F 


R 11 \0 , R n , RTCS 


'/.JNCSR 




002644 


0 13440 


0030 1 5 


0 1 OOOO 




MOV 


OBAR , BUF 






002645 


02 1 357 


1 1S01 1 


052645 




DECBNF 


R11\0,R17.RTCS 


%JNCSR 




002S46 


03375 1 


000340 


OOOOOO 




MOV 


#340 , R1 1 






002647 


01 3740 


1 1 7002 


042647 




MOV\F 


#0MREG2 , BAR 


%JNCSR 




002SS0 


0337 1 6 


000003 


0 1 0000 




MOV 


( BUF 1 , R 1 6 






00265 1 


010557 


007006 


123605 




ADO 


#BUF .SO, R17\N , BAR %CALL S. 


LD 1 3 


002652 


02 1356 


0077B8 


102673 




DECB 


DBAR\0 , R 1 6 , BAR 


rSECC XJMP 


0 . REOF , 


002653 


013740 


007002 


OOOOOO 


D . RLF 1 : 


MOV 


#DMReG2,BAR 






002654 


01 3740 


0OS0O1 


010000 




MOV 


#CONT,RTCS 






002655 


033751 


1 1 5005 


0526SS 




MOV\F 


*<CaNT'l'RD> , R1 1 


RTCS %JNCSR . 


002 6 5 6 


0 13 440 


1 1 50 1 1 


04 2 65 6 




MOV \F 


R1 1 , RTCS 


%JHCSR 




002657 


0337 16 


000003 


0 1 0000 




MOV 


(BUF > , R1 6 






002660 


02 135 6 


115011 


052660 




DECB\F 


Rt 1\0, R1 6, RTCS 


%JNCSR 




002661 


03375 1 


000340 


OOOOOO 




MOV 


#340.R1 1 






002662 


025544 


1 1 700 1 


052662 




8IC\F 


# 1 , RLL\0 , BAR 


■/.JNCSR 




002663 


0337 15 


040003 


15267 1 




MOV\F 


( BUF ] , DBAR 


%JNLSB D. 


RLF2 


002664 


02 1344 


0 17017 


1S2670 




OECB\F 


R 1 7\0 . RL L , BAR 


%J2R0 0. 


RNBF 


002665 










ASSUME 


BUF . BP . EQ . 2 






00266S 


02 1357 


0030 1 5 


0 1 0000 




OECB 


DBARVO , R 1 7 , BUF 






002666 


010557 


00700S 


123605 




ADO 


iHBUF . SO ■ 1 , R1 7\N , BAR %CALL 


S . LD13 , 


002667 


021357 


0077SS 


112673 




OECB 


DBAR\0 , R1 7 , BAR 


ffSCCC %JMP 


0 . REOF 


002670 


1 30444 


000004 


OOOOOO 


D . RNBF : 


INC 


RLL, RLL 






00267 t 


13 1 557 


0000O2 


1 23200 


D . RLF2 : 


SUB 


#BUF . BP , R1 7 


%CALL D. 


ARTC 


002672 


01 3440 


000000 


1 1 070 1 




NOP 




%JMP 0. 


IDLE 



see if buf exists, kill SEROES 
br if none, A try for lock 
buffer already in place - stall 
and join "got buffer" code 
br if failed, else get buf from list 
br if no buffers, else release lock 
and Set up to store buf in ct 1 blk 
clear frame sent flag 

wait for 1st flag, set RG & clear flag 

wait for 2d fig, start restoring RI7 

store buffer in ct 1 blk 

wait for 3d fig, finish restoring R17 

set R11 for data Sync timeout 

wait for 4th fig, get adr of S«ct Ingti 

R16 s sector length 

R13 s SDI ct 1 blk ptr 

BARsbufadr, predecr ft16, set ECC mode 
and ant «r t r ansf er code 

hers on lock fall - get adr of sect in 

clear "frame sent" fig 

wait for 1st fig, set RG, clear fig 

wait for 2d figa clear it 

R16 > sector length 

waitfor 3d f1g,predecrR16 

R11 3 data sync timeout ctr 

wait for 4th fig, try for lock again 

br if failed (again!) else get buf 

br if no bufs left else restore lock 

and set up to store buf in ct 1 blk 



store buf in ctl blk, half-restore R17 
R13 X ptr to SOI ctl blk 

BARsbufadr, restore R17, set ECC mode 
and enter data transfer code 
No buffers - restore lock to old value 
Two-time loser - restore R17, abor t r ead ; i 
go find something else to do ;IG1 



E 1 2 1 ] 
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The timing and subtlety of the follwoing code deserves* 
c 1 ar i f i cat i on . * 
At D.REDF: a l instruction loop awa its * 
either the SEROES WRC going low or NCRY being assert ed* 
as these two signals are complned into the testmux * 
WRC condition. The reception of the SYNC is indicated* 
by SERDES WRC going low 7-5 bits after the SYNC is * 
received, for a duration of S.5 bits. * 
Therefore the SYNC detection will be « 
guaranteed at transfer rates upto 24.4 Mbits/sec. * 
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The code following that guarantees that the SERDES 
will be read no less than every two instructions, so 
this guarantees reception at transfer rates up to: 
348ns*2/t6bitS : 43.5ns/b1t s 22 . 9Mb i t s/ Sec 



002673 


03 133 1 


1 70706 


052673 


002674 


03 133 6 


1 03006 


1 52700 


002575 


03 1 33 6 


1 03006 


1 52700 


002676 


0 13440 


020000 


00234 1 


002677 


031316 


1 O30O6 


042677 


002700 


1 30455 


01 70 1 5 


012677 


002701 


1 303 1 5 


103766 


05270 1 


002702 


01 3440 


0070 1 5 


OOOOOO 


002703 


0 1 3700 


1 03006 


052703 


002704 


010557 


007000 


OOOOOO 


002705 


01371 1 


100006 


OS2705 


002706 


033456 


0000 17 


OOOOOO 


002707 


01371 1 


1 00006 


042707 


0027 10 


033717 


0OO0O3 


OOOOOO 


0027 1 1 


013711 


1 00006 


05 271 1 


002712 


010557 


007000 


OOOOOO 


0027 1 3 


01371 1 


1 00006 


042713 


0027 1 4 


033712 


000003 


OOOOOO 


0027 1 S 


01371 1 


100006 


0427 15 


0027 1 6 


036 152 


0000 1 7 


0 1 0000 


0027 1 7 


0 13312 


1 00006 


0427 1 7 


002720 


037732 


010003 


04272 1 


00272 1 


0373 12 


lOOOOS 


04272 1 


002722 


010553 


00700 1 


OOOOOO 


002723 


0137 11 


1 00008 


042723 


002724 


0337 1 4 


000003 


OOOOOO 


O02725 


0137 11 


100566 


042725 


002726 


01 3740 


007 1 36 


OOOOOO 


002727 


0347 1 1 


1 00006 


052727 


002730 


01 3440 


0O30 1 4 


OOOOOO 


00273 1 


0373 1 1 


1 00006 


OS273 1 


002732 


01 3740 


t 6500 1 


1 12323 


002733 


010556 


1 47000 


1 12327 


O02734 


0 13712 


0OO002 


OOOOOO 


002735 








002735 


01 37 1 2 


040002 


102735 


002736 








002736 


013711 


030507 


0 1 2342 


002737 


11 3577 


033 1 OO 


1 52764 


002740 


0 13740 


0070 1 0 


1 338 1 S 


KDBDP 




KDB50 .MICROCODE 



D.REDF: DECENT (SDI.RII 0>SSE '/.JNWRC 



. REDG : 
. REDH ; 



(SDI .R16,BUF 
I SD 1 , R 1 6 , BUF 



( SD ) , R 1 6 . BUF 
DBAR , DBAR , BAR 



7.J0CLK 

%JDCLK 

%JNCRy 

%JNDCLK 

%JN2RD 



.REDF ; DECR R11/ENABLE SERDES/WAIT FOR WORD RATE CLK 
PLEASE NOTE THAT THE ffSECC AND IPSSE IOCS MUST BE ON CONSECUTIVE CYCLES «»» 

DATA SYNC FOUND *** 

REDH ; IF DRV CLK THEN DATA TO BUF. DEC R16 
.REDH ; IF DRV CLK THEN DATA TO BUF, DEC R16 
. DTER ; IF TIMEOUT THEN ERROR EXIT 

.REDG ; IF NOT DRV CLK THEN WAIT/ELSE RD DATA/DECR R16 
.REDG ; INCR DBAR , BAR/ I NP U T WORDS 1-255. 
IMPORTANT - SET ECC TIMING ((PSECCT) WHEN LOADING DATA WORD 256. >«« 

INCBXF ( SO ) , OBAR , BUF IPSECCT %JNOCLK D.REDI; INPUT WORD 256, INCR OBAR, SET ECC TIMING 

BARsPTR TO EDC AREA 
INPUT WORD 257 . ( EDC 1 
BARjPTR TO NEXT BUFFER STATUS 
INPUT WORD 258. 
SAVE R1 7 I N R 1 6 
I NPUT WORD 259 . 

R17.PTR TO NEXT LINK/STATUS THIS BUFFER 
INPUT WORD 26b. 

BAR. PTR TO NEXT LINK'S STATUS 
INPUT WORD 261 . 
R12tNEXT BUFFER'S STATUS 
INPUT WORD 262. 

CHECK FOR SINGLE BUFFER RING 
INPUT WORD 283. 

IF SINGLE BUFFER THEN FORCE R 1 2 ■ 1 77777 ( BP UL L 0 N I 
INPUT WORD 264. 

(16K1BAR:PTR TO HEADER SEARCH LIMIT 
INPUT WORD 265 . 
( 1 6K 1 R 1 4 = S6ARCH LIMIT 



DECa\T 
DECB\T 
NOP 

DECBNF 
INC 



MOV 

MOV\F 

ADD 

MOVXF 

MOV 

MOVXF 

MOV 

MOVXF 

ADD 

MOVXF 

MOV 

MOVXF 

XOR 

TSTBVF 

COMXT 

COMBXF 

ADD 

MOVXF 

MOV 



DBAR . BAR 

ISOI.BUF XJNDCLK 
*BUF . NL , R 1 7XN , BAR 
( SD I , R 1 1 XN 
R1 7 , R1 6 
(SO) ,R1 1XN 
(BUF) ,R17 
(SO ) , R1 1XN 
#BUF . NL , R 1 7XN , BAR 
(SD),R11XN %JNDCLK 
(BUF).R12 
(SD) ,R1 1XN 
R17 , R12 
(SD ) , R12 
( BUF ) , R1 2 



%JNDCLK 
%JNDCLK 
%UNDCLK 



%JNDCLK 



( SD I , R1 2 

#SD I . SL , 

( SD ] , R 1 1 XN 
( BUF ] , R 1 4 



%JNDCLK 
%THZRO 
%JNDCLK 
3\N , BAR 

%UNDCLK 



IMPORTANT - RESET ECC TIMING WHEN LOADING WORD 2S6. 



MOVXF 
MOV 
CLRXF 
MOV 

COMBXF 
MOV 
ADD 
MOV 

ASSUME 
MOV 

ASSUME 
MOV 
BISXT 



(SDj.RIIXN (FRECCT %JNDCLK 
#HDLMT,BAR 

( SD ) , R1 1 %JNDCL K 

R1 4 , BUF 
( SD ) , R1 1 
#CONT . RTCS 



XJNDCLK . 
KJLATE O.OVER 
#BUF . NL , R 1 6XN , BAR %JDSER D . RTOE 
( RTOS ) , R 1 2XN 
DRDV , EO , B ITOO 
(RTDS),R12XN %JNLSB 
RWRDY , EO , BI T 1 5 

(ECCl.RIIXN IPRSE %JNMS8 D . LRER 
*8FULL , R17\N, BUF %JMSB D.REDJ 
ECC ERROR RESIDUE PROCESSING (NOT REAL TIME) 
MOV fHHEADER , BAR XCALL S . ST12 1 SAVE R12 



INPUT WORD 265., RESET ECC TIMING 
[16K1BAR=PTR TO HEADER LIMIT 
[16K]INPUT WORD 267.,CLR R11 
I16K)ST0RE HEADER LIMIT 
[16K1INPUT WORD 268.,CMPL R11 

[ECDII'2]0ROP RD GATE/IF SERDES OVERRUN THEN ERROR 
[ECa#2]IF PARITY ERROR THEN PROCESS 
IEC0#2IPRINE RR WAIT LOOP 
[EC0*2IMAKE SURE RECVR RDV IS LSB 
IEC0»2IWAIT FOR RR IN LINE FOR SPEED 
IECD#2IMAKE SURE R/W ROY IS MSB 

lEERRECl [ 1 6K1 IEC0#2] IF RW ROY UP THEN CONTINUE 
IF NO ECC ERROR THEN INDICATE BUFFER FU L L /CONT I HUE 
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00274 1 
002742 
002743 
002744 
002745 
0O274E 
0O2747 
0027SO 
00275 I 
002752 
002753 
002754 
00275S 

002756 
0027S7 
0027B0 
0027B I 
0027S2 
002763 

002764 
002764 
002765 
002766 
002767 
00277O 
00277 1 
00277 1 
002772 
002773 
002774 
00277S 
00277S 
002777 
OO30OO 
00300 1 



003002 
003003 
003004 



003006 
003007 
0030 1 O 
00301 1 
0030 1 2 

KDBDR 



114544 
O 1 0553 
033757 
0 13440 
033452 
03375 1 
0334S 1 
13455 1 
033 1 5 I 
03375 1 
1 34552 
03I4S7 
033 1 52 

0337S1 
O13740 
010S56 
133SS7 
OlOSSt 
1 1 3S57 



0 10553 

0 13440 
0501 44 
010553 
0337 1 1 

03357 1 
133544 

1 1 4552 
O10SS7 
0334S4 
O10SS3 
1 14S44 
1324S4 
133SSS 



033714 
013440 
135554 



000 1 00 
0 17024 
000006 
000000 
0000 1 4 
0000 1 2 
0000 1 2 
000374 
0O30 1 4 
000012 
000374 
000017 
013014 

000060 
007010 
007001 
003020 
007000 
003100 



037007 
003537 
000544 
027000 
000003 

043 1 00 
000200 
OOO 1 00 
01 7001 
OOOS32 
007024 
000100 
0 10014 
000200 



000627 
000420 
000374 



0 1 0000 
133623 
O 1 OOOO 
1 33002 
1 23002 
133574 
010000 
1 23005 
1 23002 
133574 
1 23O05 
OOOOOO 
002744 

132S07 
133B04 
12361 I 
OOOOOO 
13361 1 
01 OOOO 



102776 
010000 
OOOOOO 
0 12773 
OOOOOO 

042772 
O 1 OOOO 
OOOOOO 
112613 
102231 
1 33606 
010000 
1 236 1 7 
1 1 277S 



OOOOOO 
OOOOOO 
137777 



. REDM 
. REON 



; « « « 
D . GECC : 



BIT 
ADD 
MOV 
NOP 
MOV 
MOV 
MOV 
AND 
OR 
MOV 
AND 
DEC 
OR 

RESIDUES 

MOV 

MOV 

ADO 

BIS 

ADD 

BIS 

UPDATE 

ASSUME 

ADD 

MOV 

AOD\R 

ADD 

MOV 

ASSUME 

BIS\T 

BIS 

B I T 

ADD 

MOV 

ADD 

BIT 

NEG 

BIS 



ODMODE , RL L 

*SD I . OE , R 1 3\N , BAR 7.CZR0 
IDB , R1 7 



R1 4 , R 1 2 
# 1 O . , R 1 1 
R 1 2 , R 1 1 
# 1 76000, R 1 1 
R 1 4 , R 1 1 , BUF 
#10. , R1 1 
#176000, RI2 
R17 

R14, R12 , SUP 



%CALL 
%CALL 
%CALL 

%CAL L 
%CAL L 
%CALI. 
\CALl 



. GECC 
. GECC 
. ROTL 

. SETB 
.GECC 
. ROTL 
.SETS 



%JN2R0 D.RECC 



PACKED, SET UP TO CONTINUE ><• 
#<SECtIDX>,R1 1 %CALL D.CPUL 
#HEADER,BAR %CAI.L S. 

*BUP .ST . Rl 6\N , BAR XCALL S. 
#BECC,R17,BUP 

«BUP . NL , Rl B\N, BAR %CALL S.LD17 
#BFULL , R 1 7\N , BUF 

.PROC DATA BUFFER POINTER *** 
BLAST , EC , B I T 1 5 

#SD I . OB , R 1 3\N , BAR %JM5B D.REDN 
R 17, BUF IPSWM 
RLL,RLL (PRECC 

VSD I . ST , R 1 3\N, BAR T.JNCRV D.REDL 

( BUF ] , R 1 1 

PK I P , EO , 6 I TOO 

#BFSV , Rl 1 , BUF r.TLSB 

#PLOCK , RL L 

#BFUL L , R 1 2 

#SUF ST , Rl 7\N , BAR %JZRO 
R12,RI4 CPRRM %JMP 
*SOI . OE, Rl 3\N , BAR %CALL 
mOMODE, RLL 

R 1 4 , Rl 4 %CZRO S . ST 1 4 

*BLAST,R1B %JMP D . REDM 



. L012 
. LD17 



. REDB 
. I DON 
.1014 



PAGE 162 



(U52ECI1IF NOT IN DM MODE 

[U52EC1] THEN DISABLE OVERLAP POSSIBILITY 
R17SL00P COUNT 
GET ECC RESIDUE 
GET ECC RESIDUE 

ADJUST 1ST RESIDUE BITS 0-5 LEFT 10 BITS 

SAVE RESULT IN R11 

ISOLATE UPPER 6 BITS/SET BAR 

PACK 1ST ENTRY/GET ECC RESIDUE 

ADJUST 1ST RESIDUE BITS 6-9 LEFT 10 BITS 

ISOLATE UPPER 6 BITS/SET BAR 

DECREMENT LOOP COUNTER 

PACK 2ND ENTRV/IF NOT ZERO THEN LOOP 

[ EC0#2 I RESYNCH TO SECTOR PULSE 

RESTORE RI2 

[ 1 6K 1 Rl 7 :BUF . ST 

[ 1 6K 1 INO I CATE ECC ERROR 

R173STATUS S NEXT LINK 

[16K1SET FULL 

MAKE SURE BLAST IS MSB 

IF LAST BUFFER THEN DON'T RESET SDI.DB 
IEC0*2IELSE RESET SDI.DB/SET WRITE MODE 
(EC0#2lATTEMP TO LOCK OUT U.PR0C/RE5ET ECC 
IF LOCKED THEN CONTINUE 

ELSE Rl I :SDI STATUS 
MAKE SURE PKIP IS LSB 

IF PKT ACTIVE THEN SET BUFFER SERVICE FLAG 

FREE U.PROC 

IF THIS BUFFER EMPTY 

(16KITHEN GO GET NEXT SECTOR 

ELSE DO I/O DONE PROCESSING 
[ U52EC 1 1 R 1 4:0VERL AP ENABLE FLAG 
IU52EC11IF NOT IN OMODE 
IU52EC11 THEN NEGATE AND RESTORE 
SET BLAST IN R16/FINISH UP 



o 



ECC RESIDUE PROCESSING ROUTINES >•> 

MOV (ECCI,R14 ffSRSGEN 

NOP (PRRSGEN 

BIC #176000, R14 %RET 



130455 0O7015 137777 D.SETB: INC 



DBAR, DBAR, BAR %RET 



R14IECC RESIDUE/SET RSGEN 
THANKS CURT > /RESET RSGEN 
ISOLATE 10 BITS OF RESIDUE 

SET BAR, INCR DBAR, RETURN 



D.PRDC DATA BUFFER ALLOCATION ROUTINE 
ENTER WITH BAR -> BUF. BP 

RETURN CCDDE : ZERO IF NO BUFFER AVAILABLE, = N2ER0 
NOTE Ml - IF RETURN CCODE : ZERO THEN RLL IS STILL 



0337 1 S 
0 13440 
025S44 
0337 1 6 
031444 



000003 
010000 
0O70O1 
04O003 
0 10004 



O 1 OOOO 
077777 
OOOOOO 
1 53010 
1 67777 



MOV 
NOP\F 



MOV\F 
DEC\F 



( BUF I , R 1 6 

#1 , RLL\0, BAR 
( BUF ) , R 1 6 
RLL , RLL 



%RNZRO 



%JNLSB 
%RZRO 



IF BUFFER OBTAINED OR EXISTED 
LOCKED M I I I I I 1 
I U52EC2 11 1 6K 1 R 1 6 sBUFFER ADDRESS 

I US2EC2 H 1 eK 1 1 F GOT IT THEN CONTINUE 

I U52EC2 I I 1 EK 1 IF BUFFER LOCK CLEAR 
I U52EC2 1 [ 1 6K1 THEN WAIT FOR IT 

[ U52EC2 n 1 6K 1 IF NO BUFFER THEN EXIT 
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003013 010557 007002 



ADD 
. PAGE 



#BUF . BP , Rl 7\N , BAR %JMP S . ST 1 6 



PAGE 163 



IU52EC21 C 16K1SAVE BUFFER POINTER 



KDBDP 
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.SSTTL HEADER COMPARE AND ANALYSIS ROUTINES 
<<• NEW SDI TIMING <«< 
:* 09-JULY-S3 UDAS2 MICROCODE 

ROUTINE NAME: 
HORCMP 

FUNCTIONAL DESCRIPTION: 

THIS ROUTINE PERFORMS THE HEADER COMPARE FUNCTION FOR THE UDA. 
THIS IS THE PRIMARY MEANS OF ROTATIONAL POSITION SENSING FOR THE UDA. 
THE HEADER IS 32 SITS LONG AND IS REPLICATED 4 TIMES. THE HEADER COMPARE 
ALGORITHM USED IN THE UDA IS AS FOLLOWS: 

THE HEADER IS TO BE BROKEN INTO TWO 16 BIT FIELDS (LOW AND HIGH). 
IF ANY THREE OF THE POUR LOW FIELDS AS STORED ON THE DISK MATCHES THE LOW 
FIELD DESIRED, AND ANY TWO OF THE FOUR HIGH FIELDS AS STORED ON THE DISK 
MATCHES THE HIGH FIELD DESIRED, THE HEADER COMPARE SUCCEEDS. 

INPUTS : 

WRITE MDDE SET ( IPSWM ) 
COMMAND MDDE SET (IFSCMDI 
R12 : REAL TIME COMMAND 

R17 8 POINTER TO CURRENT SECTOR BUFFER 

THE ISSUING OF THE LEVEL O COMMAND IS SYNCHRONIZED WITH SECTOR/INDEX PULSE 
OUTPUTS: 

R13 AND R14 CONTAIN THE DESIRED HEADER 

R1I IS AN ERROR INDICATOR - ON RETURN R11aO MEANS SUCCESS, 

R11>0 MEANS DRIVE CLOCK TIMEOUT. R1K0 MEANS HEADER TIMEOUT 

R12 IS A PARTIAL MATCH INDICATOR - ONCE UPDATED BASED ON THE RETURNED 

CONDITION CODES (SEE BELOW), IF R12 9 210 s O THE HEADER READ FROM 

THE DISK IS THE DESIRED ONE, OTHERWISE IT IS NOT 

IF THE CONDITION CODES ON RETURN ARE ZERO THEN R12 SHOULD BE DECREMENTED BY 20 
TO YIELD THE FINAL MATCH INDICATOR, OTHERWISE R12 IS THE FINAL MATCH INDICATOR. 

WHENEVER R11 IS NON-ZERO UPON RETURN, R12 IS FORCED TO 177777. 



0030 1 4 
0030 1 5 
0030 1 S 
0030 1 7 
003020 
00302 1 
003O2 t 
003022 



003023 
003024 



01 3740 
01 4S 1 2 

0 14512 
014B12 
1704S6 

01 3740 
037752 



03 1572 
0 1 5533 



007202 
100502 
O 1 OE42 
010722 
0007 1 1 

007010 
170 145 



1 70377 
103006 



1 3305S 
0530 15 
10301 6 
0130 17 
1 33053 

000000 
1 1 3024 



O43023 
1 5 3030 



MOV #SYNC,BAR '/.CALL 

BIT\F (RTDS),Rt2 l?RSE "/.JNOCLK 

BIT (RTDS),RI2 (?RCMO %JZRO 

BIT (RTDS),R12 (P5RM %JNZRO 

INCVL RII.RIS IPSSE %CALL 

ASSUME WRT,E0,2 

MOV #HEADER,BAR 

COM #145, R12 %JWRC 



HDRCME 



(ISKIBARsPTR TO SYNC/SEND RTC 
t16K)WHILE PUTTING SERDES IN READ MODE 
[ISKIWAIT FOR SECTOR/INDEX PULSE 
IlEKlWAIT FOR SECTOR/INDEX TRAILING EDGE 
ENABLE SERDES, GET HEADER IN (R14,R13I 
R1B=2 FOR WRITE GATE SET AT D.WRTCtI 
[ ECD*2 IBARiH I HEADER SAVE AREA 

IUS2EC21 IEC0#21R12:232(t0 BYTE], ALL ONES(HI BYTE) 

BITS 



THE PREVIOUS COM SETS UP TWO FOUR BIT COUNTERS IN THE LOW BYTE OF Rt2. THE HIGH 
COUNTS THE HIGH HEADER MATCHES AND THE LOW 4 SITS COUNTS THE LOW HEADER MATCHES 
A MATCH IS MADE WHEN THE COUNTERS ARE DECREMENTED TO BE LESS THAN S. THEREFORE 
EACH 4 BIT COUNTER IS INITIALLY SET TO BE 7 PLUS THE NUMBER OF MATCHES DESIRED TO SATISFY 
THE MATCH CRITERIA. CURRENTLY HI COUNTER = 9. AND LO COUNTER > 10. j" 



HORCMD : 
HDRCME ; 



SUBC\T 
XOR\T 



#377 , R 1 2 

(SD > , R1 3\N, BUF 



%JNWRC 
%JOCLK 



HORCMD 
LO 1 A 



(ECa#21WAIT FOR WORD RATE CLOCK 
[EC0#21MATCH R13 TO 1ST LO F I E L 0 / T I MEOU T 
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003025 


01 8533 


1 03008 


153030 




XOR\T 


(SD) ,R13\N,BUF 


%JDCLK 


003028 


013440 


020000 


0 1 3050 




NOP 






%JNCRV 


003027 


0165 13 


103006 


OS3027 


LOI : 


XOR\F 


(SD) ,R13\N.BUF 


%JNOCLK 


003030 


031472 


010012 


153031 


LDIA:: 


DEC\T 


R 1 2 , R 1 2 




%TZRO 


00303 1 


01 65 1 4 


103006 


05303 1 


HI 1 ; . 


XOR\F 


( SD ) , R 1 4\N , BUF 


%JNDCLK 


003032 


13 1572 


0 1 0020 


1 53033 




SUB\T 


#20, R12 




%TZRO 


003033 


01 65 1 3 


1 03006 


053033 


L02 : 


XORXF 


(SD) ,R13\N 


BUF 


%JNDCLK 


003034 


03 1 472 


01 00 1 2 


1 43035 




DECVT 


R1 2 , R1 2 




%TZRO 


003035 


0165 14 


103006 


043035 


HI2 : 


XORXF 


( SD ) , R1 4\N 


SUF 


%JNDCLK 


003036 


13 1572 


0 1 002O 


1 43037 




SUB\T 


#20, R12 




%TZRO 


003037 


01 65 1 3 


1 03006 


043037 


L.03 : 


XOR\F 


iSD),R13\N 


BUF 


%JNDCLK 


003040 


03 1472 


01 0O1 2 


14304 1 




OEC\T 


R 1 2 , R1 2 




%T2R0 


00304 1 


0 16514 


1 03008 


04304 1 


H I 3 : 


XOR\F 


(SD) ,R14\N 


BUF 


7.JNDCLK 


003042 


13 1572 


0 1 0020 


1 43043 




SUB\T 


#20 , R1 2 




*/.TZRO 


003043 


0 18513 


1 03006 


043043 


LD4 : 


XOR\F 


(SO ) , R 1 3\N 


BUF 


%JNDCLK 


003044 


03 1 472 


0 1 00 1 2 


1 53045 




DEC\T 


R1 2 , R1 2 




%TZRO 


003045 


0 18514 


1 03008 


053045 


H 14 : 


XOR\F 


(SO ) , R1 4\N 


BUF 


'/.JNOCLK 


003046 


131572 


0 1 0020 


153047 




SUB\T 


#20 , R 1 2 




'/.TZRO 


OO3047 


034S52 


0002 1 0 


137777 




AND 


#2 10 , R 1 2 




'/.RET 



OO3050 
00305 1 
003052 



003053 
003054 



003055 
003056 
003057 
003060 
OO306 1 
003062 
OO3063 



01 3440 
037 1 5 1 
037 I 52 



0 10557 
010557 



0 I 3440 
01 3700 
01 3440 

01 4440 
01 3740 
03445 1 
033752 



000500 
00053 1 
000452 



007003 
007004 



070700 
1 06003 
106012 
1080 11 
007003 
10601 1 
000060 



131270 HDRCMF: 
O 1 0000 

127777 HDRCMG; 

; *** . 
123805 D.LDHD: 
1 03808 
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[EC0»21MATCH R13 TO 1ST LO F I E L D / T I ME 0 U T 

(EC0#21INIT HI/LO FIELD MATCH INDICATOR 
MATCH R13 TO 1ST LO FIELD/TIMEOUT 
[EC0*21IF MATCH THEN MASSAGE INDICATOR 
MATCH R14 TO 1ST HI F I E L D /T IMEOU T 
IF MATCH THEN MASSAGE INDICATOR 
MATCH R13 TO 2ND LO FIELD/TIMEOUT 
IF MATCH THEN MASSAGE INDICATOR 
MATCH R14 TO 2ND HI F I E L D /T I MEOU T 
IF MATCH THEN MASSAGE INDICATOR 
MATCH Rt3 TO 3RD LO F I E L 0/ T I MEOUT 
IF MATCH THEN MASSAGE INDICATOR 
MATCH R14 TO 3R0 HI F I E L D / T I ME 0 U T 
IF MATCH THEN MASSAGE INDICATOR 
MATCH R13 TO 4TH LO F I E L D / T I ME OU T 
IF MATCH THEN MASSAGE INDICATOR 
[16K]MATCH R14 TO 4TH HI F 1 E L D / T I ME DU T 
IISKlIF MATCH THEN MASSAGE INDICATOR 
IISKjCHECK FOR 2 LO/2 HI/RETURN 

WORD RATE CLOCK TIMEOUT ERROR RECOVERY PROCEDURE •«« 

NOP IPRSE '/.CALL D.CLCS ; RESET SERDES ENABLE/CLEAR CTLR STATE BITS 

XNOR R11,R11 IPSWM ; SET WRITE MODE 

XNOR R12,R12 IPSCMD %RET ; SET COMMAND MODE/RETURN 



LOAD HEADER'S INTO R13,R14 ««< 

ABO *BUP . HL .R1 7\N , BAR '/.CALL S.L013 

ADD #BUF . HH , Rl 7\N , BAR %JMP S.LD14 



R13:La HEADER 

R14tHI HEADER/RETURN 



003055 
0530S6 
053057 
053060 
0 1 0000 
053062 
137777 



« * « 
, SRTC; 



SEND REAL TIME COMMAND FOR RE AO , WR I T E , FO RMAT OPERAT I ON ><« 



NOP 

MOV\F 

MOV\F 

CLR\F 
MOV 
CLR\F 
MOV 
. PAGE 



a>ssE 

( SUF ) , SD 
Rl 2 , SD 
Rl t , SD 
#OMREG3,BAR 
Rl t , Rl 1 , SO 
#<IDX'I'SEC> , Rl 2 



XJACLO 
KJNOCLK 
KJNOCLK 
KJNDCLK 

%JNDCLK 
%RET 



[ 18K1ENABLE SERDES 
[ISKIOUTPUT SYNC TO SERDES 
IIBKIDUTPUT REAL TIME COMMAND 
[ 1 SKICLEAR SERDES 

[16K]BAR<PTR TO DMREG3 FOR FORMAT 
[16K]CLEAR SERDES AND RI1 
[16K1RETURN 
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ROUTINE NAME: 
HDRANL 

FUNCTIONAL DESCRIPTION: 

THIS ROUTINE WILL PERFORM HEADER MATCH FAILURE ANALVSIS. 
IF THE HEADER COMPARE FAILS AND THERE ARE AT LEAST TWO OUT OF FOUR 
LOW FIELD MATCHES THEN THE STORED HIGH FIELDS ARE EXAMINED FOR A CORRECT 
POSITION AND DIFFERING HEADER CODES (I.E. REVBCTOR TO THIS TRACK, OR 
REVECTORI. THIS ANALVSIS IS PERFORMED DURING THE SECTOR TIME OF THE 
MATCH FAILING SECTOR. IF THE LOW ORDER HEADER WORDS DIDN'T MATCH, THE 
HEADER IS CHECKED FOR INTERNAL CONSISTENCY AND THEN COMPARED AGAINST THE 
DESIRED HEADER TO DETERMINE IF WE ARE DN THE RIGHT TRACK. IF WE ARE, THEN 
THE HEADER SEARCH LIMIT IS DECREMENTED. 



INPUTS : 



R 1 t 

R 1 2 

Rl 3 , R1 4 
R17 
OSAR 
FLAG 



ERROR INDICATOR FROM HDRCMP ROUTINE 
HEADER MATCH INDICATOR FROM HDRCMP ROUTINE 
DESIRED HEADER FROM HDRCMP ROUTINE 
BUFFER POINTER 

POINTS TO DATA PORTION OF BUFFER 

SET IF PRIMARY AND SECONDARY REVECTORING IS TO BE IGNORED (USED BY REPLACE) 



OUTPUTS : 

R12,Rie USED AS TEMPORARY REGISTERS 

R17 PRESERVED: OBAR PRESERVED IF R11 : 0 ON RETURN 
R1 1 IS THE OUTPUT STATUS: 

R11 = -1 ON TRACK BUT VERY FAR AWAY - RES CHEDU L E 

RIliO NO ERRORS, KEEP LOOKING 

Rll'1 [EC0#21N0T USED 

R11«2 FAILURE IN DRIVE - RETRY SEQUENCE NECESSARY 

R11:3 SECONDARY REVECTORING REQUIRED 

R11>4 SEARCH LIMIT EXCEEDED ■ TERTIARY REVECTORING REOUIREO 

R11:S SPECIAL RETURN FOR REPLACE - ON TRACK NO ERRORS 

R11S6 HEADER COMPARE ERROR ON XBN 

IN THE CASE OF PRIMARY OR TERTIARY REVECTORING, BUF.HL/HH ARE REPLACED 
BY THE HEADER OF THE 1ST REPLACEMENT BLOCK DN THIS TRACK AND THE SEARCH 
LIMIT IS RE-INITIALIZED; THE DESIRED LBN IS SAVED IN ( 0 L D L BN , 0 L 0 L BN * 11 . 



0 0 3 O 6 4 


0 3 3 4 5 6 


0000 1 4 


1 33200 HDRANL : 


MOV 


Rl 4 , R1 6 


■/.CALL 


D . ARTC 


[1SK1SAVE HI HEADER/GO ABORT R/T COMMAND 


00 30 6 5 


0 13 4 5 1 


0000 1 1 


000000 


TST 


R1 1 






CHECK ERROR STATE WORD 


0030 6 6 


0 1 3440 


0 1 0000 


1 13103 


NOP 




%JZRO 


HDRANA 


1I6KIBRANCH IF NO ERRORS 


0030 6 7 


033 751 


000017 


132513 


MOV 


#1 5 . , R 1 1 


%CALL 


0 . WS I G 


(16K1G0 WAIT FOR RCVR ROY S R/W RDV 


OO3070 


033771 


010002 


177777 


MDV\T 


#2 , R 1 1 


%RZRD 




(18KIRETURN HARD ERROR IF SOMETHING IS WRONG 


















ELSE TREAT AS A MISSED HEADER 










COME 


HERE IF EVERYTHING LOOKS OK BUT THE 


HEADER DOESN'T MATCH (OR DIDN'T READ) 


00307 1 


010557 


007002 


123507 HDRNOM: 


ADD 


#8UF . BP , R 1 7\N , BAR %CALL 


S . LODB 


DATA BUFFER POINTER 


003072 


01 3740 


007 1 36 


1 23803 


MOV 


#HDLMT , BAR 


%CALL 


S . LD 1 1 


GET SEARCH COUNT 


003073 


031 47 1 


01001 1 


063614 


DEC\T 


Rl 1 , Rl 1 


%CNZRD 


S . ST 1 1 


( U52EC21 DECREMENT IT AND STORE IT BACK 


KDBDP 
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003074 


03445 1 


0 1 00 1 1 


027777 


CLR 


Rl 1 


%RNZRa 




RETURN OK IF LIMIT NOT REACHED 


003075 


0 1 0557 


O07OO4 


1 33603 


ADD 


#BUF . HH , R 1 7\N 


, BAR %CALL 


S . LD 1 1 


GET HIGH DESIRED HEADER WORD 


OO3076 


13455 1 


000360 


000000 


AND 


If HDCOD , R 1 1 






ISOLATE HEADER TYPE 


003077 


03375 1 


0 1 0004 


t 37777 


MOV 


#4 , R 1 1 


%RZRO 




IF LBN SET TERTIARY REVECT FLAG AND RETURN 


003 1 00 


1 14544 


000 1 00 


OlOOOO 


B I T 


#DMODB.RLL 






( 1 6K 1 I F IN DM MODE 


003 1 0 1 


01345 1 


01001 1 


027777 


TST 


Rl 1 


%RNZRO 




THEN SET TERTIARY REVECT 


003102 


033751 


000006 


137777 


MOV 


06, Rl 1 


%RET 




ELSE MUST BE FCT OR RBN HEADER 










COME 


HERE TO ANALYZE 


A HEADER WE READ 




003 103 


033454 


0000 1 6 


OOOOOO HDRANA: 


MOV 


Rl 6 , R 1 4 






RESTORE HI HEADER 


003 1 04 


014552 


0000 10 


010000 


BIT 


#1 0 , Rl 2 






DID LOW-ORDER MATCH? 


003 1 OS 


1 14554 


010360 


013 12 1 


BIT 


#HDCDD , Rl 4 


%JN2R0 


HDRANB 


IF SO, CHECK DESIRED HEADER TYPE 


003 106 


136554 


010120 


013 12 1 


XOR 


#RBNPRM. Rl 4 


%JNZRa 


HORANB 


IF NOT LSN, FORGET REVECTORING 


OO3107 


033751 


060035 


023246 


MOV 


#38 , Rl 1 


%CNDPF 


HDRCKH 


CHECK FOR PRIMARY REVECT (IF ENABLED) 


003 1 1 0 


136554 


010140 


113210 


XOR 


|IIRBNX0R,R14 


%JZRO 


RBNPRI 


IF PRIMARY, GO DO IT NOW. . . 


0031 1 1 


033751 


060035 


023246 


MOV 


il>3S,R1 1 


%CNDPF 


HDRCKH 


NOW CHECK FOR ZDARY REVECT (IF ENABLED) 


003 1 1 2 


03377 1 


O10O03 


1 67777 


MOV\T 


#3 , Rl 1 


%R2R0 




IF SO, RETURN SPECIAL CODE. 


003 1 1 3 


136554 


000240 


010000 


XOR 


*H1 IXOR. Rl 4 






(U52EC21R143BAD HEADER CODE 


003 1 1 4 


033751 


060035 


023346 


MOV 


*35,R11 


%CNDPF 


HDRCKH 


[U52EC2]NaW CHECK FOR BAD HDR CODE 


003 1 1 S 


013440 


01 0000 


013071 


NOP 




%JNZRD 


HDRNOM 


(U52EC21IF NO MATCH GO AWAY 


003 1 16 


013740 


007 136 


133623 


MOV 


iDHOLMT.BAR 


%CALL 


S.CLRB. 


tU52EC2I HDR CODE 11 FAKES NOT FOUND 


003 1 1 7 


010557 


007001 


133603 


ADD 


#8UF.ST,R17\N,BAR %CALL 


S . LDl 1 


[U52EC2) BUT SETS "ON-TRACK" FLAG 


003 1 20 


13395 1 


OO3O10 


1 1 307 1 


BIS 


#BG000 , Rl 1 , BUF %JMP 


HDRNOM 


(U52EC2) 










NOT REVECTOR HEADER - 


CHECK THAT WE ARE ON THE RIGHT TRACK... 










F I RST 


CHECK THE DISK 


HEADER FOR 


INTERNAL 


CONSISTENCY, THEN (IF ITS CONSISTENT) 










CHECK 


IF IT IS THE SAME TYPE AS 


THE DESIRED HEADER AND IF IT DIFFERS 










ev MORE THAN THE MAX 


NUMBER OF 


THAT TYPE 


HEADER ON A TRACK. 










IF IT 


DOES, SOMETHING 


HAS GONE 


AWRY 





jr 



003 1 2 1 


0 13740 


007010 


123243 


HDRANB : 


MOV 


#HEADER , BAR 


%CAL L 


HORCCL 


003 1 22 


033473 


0 1 001 4 


143 125 




MOV\T 


R 1 4 , R 1 3 


%JZRO 


HDRANC 


003 1 23 


013740 


0070 t 2 


1 33243 




MOV 


«'HEADER<'2 , BAR 


SCALL 


HORCCL 


003 1 24 


033453 


010014 


04307 1 




MDV\F 


Rl 4 , R 1 3 


%JN2R0 


HORNOM 


003 1 28 


013740 


00701 1 


133248 


HDRANC : 


MOV 


#HEADER4' 1 , BAR 


%CAL L 


HDRCCH 


003 126 


033476 


010014 


143 131 




MOV\T 


R 1 4 , R 1 8 


% J2R0 


HDRANC 


003 1 27 


013740 


007013 


123248 




MOV 


#HEADER+3 , BAR 


%CALL 


HDRCCH 


003 1 30 


033456 


010014 


043071 




MOV\F 


R 1 4 ,RI 8 


%JN2R0 


HDRNOM 










; *** 


R13 : 


CDNSISTANT LD HEADER, RI4,R18 : 


003131 


010557 


007004 


133603 


HDRANO : 


ADD 


#BUF . HH, R17\N,BAR %CALL 


S . LD 1 1 


0O3132 


038156 


000O1 1 


OOOOOO 




XOR 


R 1 1 , Rl 8 






003133 


1 1 485 1 


000360 


OlOOOO 




BIT 


HHDCOD , Rl 1 






003134 


134556 


010360 


003137 




AND 


«HDCOD , Rl 6 


%JNZRD 


HDRAOl 


003 135 


136576 


010120 


043136 




XOR\T 


HIRBNPRM, Rt 8 


%TNZR0 




003 136 


138576 


010060 


053137 




XOR\T 


#RBN2ND , Rl 6 


%TNZR0 




003 137 


0 13440 


OlOOOO 


01 3071 


HDRAD 1 : 


NOP 




%JNZRO 


HDRNOM 


003 1 40 


1 1 4544 


000 100 


133204 




BIT 


#DMODE,RLL 


%CALL 


HDSU8A 


0O3 1 4 1 










ASSUME 


LBNMSK , EO , LOBVT 






003 1 4 1 


01055 6 


O07O74 


1336 12 




ADD 


#SD I . 1 2 , R 1 6\N , BAR %CALL 


S . LL 12 


003 142 


13455 1 


000380 


OOOOOO 




AND 


#HDCOO , R 1 1 






003 1 43 


010556 


0 1 7065 


1 03 1 SO 




ADD 


#SDI . GC , Rl 6\N , BAR %JZRO 


HDRANE 


003 1 44 


010556 


007067 


1 33604 




ADO 


iVSDI . RT , R 1 6\N , BAR %CALL 


S . LD 1 2 


003 145 


034552 


O00O77 


0 1 0000 




AND 


#RBNMSK, R 1 2 







SEE IF 
IF SO , 
SEE I F 
IF NOT 
CDNSISTANT 



SEE IF 1ST LO HEADER APPEARS 3 TIMES 
IF SO, SAVE AS DISK LO HEADER 
SEE IF 20 LO HEADER APPEARS 3 TIMES 
IF NOT, INCONSISTENT HDR - CAN'T USE 
tST HI HEADER APPEARS 3 TIMES 
WE HAVE A CDNSISTANT HEADER 
20 HI HEADER APPEARS 3 TIMES 

INCONSISTANT HEADER 
HI HEADER ««« 
GET DESIRED HI HEADER 

(EC0*2]SEE IF HEADER TYPE OF DISK AND 
(US2BC2]IF DESIRED HDR IS NOT LBN 
[U52EC2) THEN CONT I NUE/ I SO L ATE XOR'EO HDR CODE 
If neq O than tast For prim ravect 
If neq O than test for 2<iapy ravact 

(VOSjIF NOT, DON'T USE 
(V05]R16 -> SUBUNIT CHAR 
INSURE MASK IS LO BYTE 
GET LBN'S/TRACK IN R12 

ISOLATE HDR TYPE - IS HEADER AN LBN? 
IF SO, POINT AT START LBN < GO DIVIDE 
GET RBN'S/TRACK IN R12 
ISOLATE RBN'S/TRACK 



DESIRED 



; IE121 ] 
: IE121 ] 
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00314S 


13665 1 


000 1 40 


OlOOOO 


XOR 


«RBNC0D 


. Rl 1 






003 147 


0 10556 


0 17066 


00307 1 


ADD 


#S0 I . TG 


, R 1 6\N , 


BAR %JNZRO 


HORNDM 


003 ISO 


033456 


0000 1 3 


1 332S4 


HDRANE: MOV 


R1 3 , R1 6 




%CAL L 


D . DBND 


003 IS t 


1 32 1 S 1 


00001 S 


1 230S3 


RSUB 


R1 6 , Rl 1 




%CAL L 


D . LDHD 


003 1 S2 


131153 


00001 1 


000000 


SUB 


Rl 1 , R13 








^003 1 S3 


O10557 


007001 


1 33606 


ADD 


#BUF . ST 


,Rn\N, 


BAR %CALL 


S. LDI4 


!003IS4 


13 1153 


OOOO 1 2 


000000 


SUB 


R 1 2 , Rt 3 








0031SS 


1 1 4544 


020100 


1 1 307 1 


BIT 


#DMODe , 


RLL 


%JCRY 


HDRNDM 


003ISS 


1 33554 


01 301 0 


013071 


BIS 


VBGOOD , 


R 1 4 , BUF 


%JNZR0 


HDRNDM 


0031ST 


03377 1 


060005 


1 77777 


MOV\T 


#5 , R 1 1 




HRDPF 












; ««« EVERYTHING DK - 


BUT LET'S SEE HOW FAR W! 


003 1 60 


0105S7 


0O7006 


1 23605 


ADD 


#BUF . SD 


. R 1 7\N . 


BAR %CALL 


S. L013 


0O3 1 6 1 


0105S3 


007067 


1 23605 


ADD 


#SDI . RT 


, R 1 3\N , 


BAR %CALL 


S . LD t 3 


003 1 62 


034553 


000077 


OOOOOO 


AND 


#RBNMSK 


, R 1 3 






003 1 63 


0301 52 


0000 1 3 


OOOOOO 


ADS 


R13, Rl 2 








003 16 4 


01055 7 


00700 3 


1 23605 


ADD 


#BUF , H L 


, R 1 7\N , 


BAR %CALL 


S . L013 


003 1 65 


13 1153 


0000 1 6 


0 1 OOOO 


SUB 


Rl 6 , Rl 3 








003 t S6 


03O1 73 


0300 1 2 


153 167 


ADD\T 


R 1 2 , Rl 3 




%TNEG 




003 167 


1 1 1553 


OOOO 1 2 


OOOOOO 


SUB 


#10. , R 1 


3\N 






003 1 70 


03 1473 


O3001 3 


1 53 1 7S 


DEC\T 


R 13 , Rl 3 




%JNEG 


1$ 


003 1 7 1 


0 10555 


O07023 


1 23603 


ADD 


#SD I . RD 


,DBAR\N,BAR %CALL 


S . LD1 1 


003 172 


03 1 47 1 


OlOO 1 1 


063614 


DEC\T 


R 1 1 , R 1 1 




%CNZR0 


S.ST1 1 


0O31 73 


0134SS 


010015 


1 B307 1 


TST\F 


DEAR 




%J2R0 


HDRNDM 


0O3I74 


0371S1 


OOOO 1 1 


1 27777 


XNOR 


Rl 1 , Rl t 




%RET 




O0317S 


01 3440 


010000 


103071 


1$: NOP 






%JZRa 


HORNOM 


00317S 


033751 


000060 


1 32S07 


MOV 


#< iox*sec> , Rl 1 


%CALL 


D . CPUL 


003177 


03 1 453 


00001 3 


113 175 


DEC 


R 13 , Rl 3 




%JMP 


1$ 



COMPARE HEADER TYPE AGAINST RBN 
IF NOT RBN, FORGET IT 

DIVIDE HEADER TO GET SECTOR OFFSET 

NORMALIZE LO HEADER TO START OF TRACK, 

GET DESIRED HEADER IN (R14,R13) 

FIND OFFSET FROM BEGINNING OF FOUND TRACK 

[ 1 6K 1 I ECD«2 1 R 1 4 I POSI T I ONER GOODNESS FLAG 

SEE IF OFFSET IS LEGAL (< TRACK SIZE) 

[ 1 6KI [EC0#2! IP WRONG TRK THEN DECR HDRLMT/IF IN 

(EC0#21THEN TREAT AS ORDINARY MISS 
SPECIAL RETURN FOR REPLACE CMD 



ARE AWAY FROM TARGET 



IE121 1 
IEI21 1 
1E121 1 

[E121 1 

1E121 1 

(B121 I 

[E121 1 

IE121 1 

tEl21 1 

I E 1 2 I ] 

[E121 1 
(E121 ] 



003200 
O03 2O1 
003202 
003203 



003204 
00320S 
00320S 
003207 



O13740 
013740 
010557 
0337 1 5 



010555 
0337 1 6 
131556 
033456 



005005 
OOSOOS 
00700S 
000003 



O 1 7002 
000003 
000056 
OOOO 1 5 



121015 
12 1015 
1 3 1 006 
1 I 1006 



1 53207 
OlOOOO 
137777 
137777 



ROUTINE TO ABORT REAL TIME COMMAND «<« 

MOV #<CDNT+RD> , RTCS SCALL X.SSTA 

MOV #<CDNT+RO> .RTCS SCALL X.SSTA 

ADD #BUF .SD, RI7\N. BAR %CALL X.SSDT 

MOV (BUF),DBAR %JMP X.SSDT 



Gat SDI ct 1 bik ptr from buf 
Get RSN's/tracK from unit char 
Mask out crap 

Add to LBN's/tK to got sects/tk 
Reload desired 1a header 
sub desired LBN from actual LBN 
If negative, wrap around 
If difference less then 10 sectors 
then sit and wait for the right sector 
Rl 1 sRDTATIONAL OPTIM COUNT 
IF NEO O THEN DECR RESET 

CEC0#2]IF ZERO THEN HANG IN THERE ANYWAY 
ELSE Rl 1 s - 1 /RETURN 

[mjtOTl if aaro, normal exit/else r13 has #sectors 
im4t071 wait for sector or index pulse 
[mjt071 loop until on sector 



[16KISET READ GATE FOR A WHILE (32 BIT TIMES) 
(16K1S0 WE CAN LOWER IT AND ABORT THE I/O 
[ISKIRELGAD DEAR WITH SDI CTL BLK PTR 
I16KIWHILE WE LOWER READ GATE 



««• ROUTINE TO SET R16 AS POINTER TO SUBUNIT CHAR I V05 1 



HDSUBA: ADD\F 
MOV 
SUB 

HDSLB1: MOV 

.PACE 



#SDI . CP , DBARVN, BAR %JZRO HDSLBt 
( BUF ) , Rl 6 

#SD I . CW. Rl B %RTN 
OBAR,Rre %RTN 



[V05] IF NOT IN DM MODE, BRANCH 

[V051 ELSE, GET ADDRESS FROM DM PROGRAM 

(VOSI AND ADJUST/EXIT 

IV05I IN OPERATIONAL MODE, SET R1B:0BAR 
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ROUTINE TO COMPUTE PRIMARY R*N FDR CURRENT C Y L , G ROUP , TRACK AND PLACE IT 
AS AN RBN HEADER (ALSO USABLE AS AN RCT OFFSET FOR T E RT I ARY REVECTORING) 
IN BUF.HH AND BUF.HL 

ON ENTRY, DEAR --> SOI CTL BLK, R17 --> BUFFER 

ON EXIT, Rll = BUF.HL(Rt7) = LO HEADER, R12 J BUF.HHCRIT) = HI HEADER 











; *** 


0032 1 0 


135554 


000360 


133234 


RBNPRI 


0032 1 1 


010555 


00700 1 


1 33604 


RBNCLC 


0032 1 2 


013740 


007 136 


1 3361 5 




0032 1 3 


114544 


000100 


1 33204 




0032 1 4 










0032 1 4 


010556 


0O7O74 


1336 12 




0032 1 5 


0105S6 


00706S 


t 33254 




0032 1 B 


010SS6 


007066 


1 23604 




0032 1 7 


134552 


OOOO 1 7 


1 2201 5 




003220 


010556 


007067 


133BIO 




00322 1 


0345S6 


000077 


OOOOOO 




003222 


030151 


0 1 00 1 3 


153226 


RBNCLA 


003223 


1 30472 


0200 1 2 


1 S3224 




003224 


030 152 


OOOO 1 4 


OlOOOO 




003225 


03 1 456 


OOOO 1 6 


1 03222 




003 2 2 G 


0 10557 


OO70O3 


1 2 3 S 1 4 


RBNCL8 


003227 


0 10557 


007002 


1 23607 




00323O 


0 1 0557 


0070O4 


010000 




00323 1 


1 33552 


003 1 40 


OlOOOO 




003232 


0 1445 1 


OOOO 1 1 


1 37777 




003233 


01 3440 


0 1 OOOO 


027777 


; * * « 
D . SLBN 


003234 


0 1 05S5 


007022 


1 23604 


D . SL8A 


003235 


1 1 4544 


OOO 1 00 


OlOOOO 




003236 


01 3440 


0 1 OOOO 


00324 1 




003237 


010555 


00703 1 


1 336 1 6 




003240 


010555 


007032 


113617 




00324 1 


010552 


007014 


1336 16 


1$: 


003242 


010552 


007015 


1036 17 





ENTRY 

BIC 

ADO 

MOV 

BIT 

ASSUME 

ADO 

ADD 

ADD 

AND 

ADD 

AND 

ADD\F 

I NC\T 

ADD 

DEC 

ADO 

ADO 

ADD 

BIS 

CLR 



FDR PRIMARY RBN'S, SAVE ORIG LBN 

#HDC0D,R14 %CALL D.SLBA 
#SDI .SL,DBAR\N,BAR %CALL S.LDI: 

«HDLMT,BAR %CALL S.STI2 

*OMODE,RLL %CALL HDSUBA 
LBNMSK , EO , LOBVT 

#SDI . I2,R1B\N.BAR %CALL S.LLI2 

#SOI . GC, Rl 6\N, BAR %CALL O.DBNO 

#SDI . TG , Rl 8VN , BAR %CALL S.LD12 

#RBNSTR,R12 %CALL S.CL11 

#SD I . RT , R 1 6\N , BAR '/.CALL S.LD16 
#RBNMSK, Rl 6 

%J2RQ RBNCLB 
XTCRY 



R 1 3 , Rl I 
R 1 2 
R 1 4 , Rl 2 

RIB %JMP 
#SUF . HL , R 1 7\N . BAR '/.CALL 
#BUF . BP , R1 7\N , BAR XCALL 
SBUF . HH , Rl 7\N , BAR 
#R8NC00 , Rl 2 , BUF 
Rl 1 , Rl 1\N %RET 



RBNCLA 
S . ST 1 1 
S . LDDS 



AWAY FDR LATER USE *«< 

(US2EC21SAVE R13/R14 IN P.aUF2/3 
RESET HEADER LIMIT, 

SINCE WE WILL BE CHANGING THE SEARCH TGT 
GET RI6 -> SUBUNIT CHAR 
MAKE SURE MASK IS LD BYTE 
GET LBN'S/TRACK 
DIVIDE LBN BY LBN'S/TK TO 
GET WORD CONTAINING START 
R 1 2< 1 1 : 3> =START RBN, CLEAR 
GET RBN'S/TRACK IN R16 
ISOLATE RBN'S/TRACK 

MULTIPLY LOOP - MULTIPLY THE ABSOLUTE 
TRACK NUMBER IN (R14,R13) SV 
THE NUMBER OF RBN'S/TRACK IN 
TO GET THE FIRST RBN ON THIS 
RESULT IS IN (R12,R11) STORE 
RESTORE DATA BUFFER PTR FOR 



GET 1 
RBN 

R 1 1 



R 1 6 

TRACK . 
I T 

PRIMARY CASE 



ROUTINE TO SAVE RI3/R14 IN SDI.RL AND SDI 
CALL MUST DO "BIT «HDCO D , R 1 4 " , WILL 
NOP %RNZRO 
ADD #SDI . PQ , 08AR\N , BAR %CALL S.LD12 

bit #dmode , r 1 1 

nop %jn2ro 1$ 

ADD #SDI . RL , DBARXN , BAR %CALL S . ST 1 3 

ADD #SD I . RH , DBAR\N , BAR %JMP S.ST14 

add #p . buf 2 , r I 2\n, bar %ca11 s.stl3 

add #p . buf 3 , r 1 2\n, bar %jmp s , st I 4 

.PAGE 



IN THE SUFFER AS THE NEW DESIRED HEADER 
(SETTING THE RBN HEADER TYPE, OF COURSE) 
RETURN CCDDE ZERO FOR PRIMARY CASE 



RH - USES R12 
NOT SAVE NON-LBN'S «•» 

: [U52EC21IF NOT LBN THEN RETURN 
RI2=PKT PTR 

test 4 fix --tost if dm 
Skip 

[QDAISAVE LD LSN 
[OOAISAVE HI LSN/RETURN 
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003243 


033751 


00003 6 


133B06 


HDRCCL : 


MOV 


#36,R11 


%CALL 


S . LD t 4 


003244 


033756 


0OOOO6 


103247 


HgncKL : 


MOV 


#<HEA0eR-2> , K1 6 


%JMP 


HDRCHK 


003245 


033751 


000036 


133606 


HDKCCH: 


MOV 


il>36,R11 


%CALL 


5 . LD 1 4 


00324S 


033756 


0000O7 


010000 


HDRCKH : 


MOV 


HKHEADER- 1 > , R1 6 






003247 


030556 


037002 


1 13253 


HORCHK : 


ADD 


#2, R1 6, BAR 


%JMSB 


HDRCKE 


003250 


01 S5 1 4 


000003 


000000 




XOR 


(BUF) , R14\N 






00325 1 


03 1 47 1 


01001 1 


1 43252 




DEC\T 


R1 1 , R1 1 


XTZRD 




003252 


131551 


000010 


1 13247 




SUB 


lOlO, R1 1 


%JMP 


HDRCHK 


003253 


03455 1 


000004 


127777 


HDRCKE : 


AND 


*4 , R1 1 


%RET 





003254 


135554 


000360 


1 33603 


0 


DBNO : 


BIC 


OHDCOD . R 1 4 


%CALL 


s 


ID 1 1 


003255 












ASSUME 


LBNSTR , EO , RBNSTR 






003255 


13455 1 


00001 7 


OOOOOO 






AND 


ffLBNSTR, R1 1 








003256 


13 1154 


00001 1 


132015 






SUB 


R1 1 , R14 


%CAI.L 


s 


CL 1 1 


003257 


01 3740 


00701 7 


133621 


D 


D I VD : 


MOV 


#<HEA0ER*7> , BAR 


%CALL 


s 


ST t E 


003260 


033756 


0OO04 1 


OOOOOO 






MOV 


#33 . , R1 6 








00326 1 


131 151 


000012 


010000 


D 


DVDA: 


SUB 


R12,R1 1 








003262 


0301 5 1 


020012 


1 43264 


D 


DVDB : 


ADD\F 


R1 2 , R1 1 


%JCRY 


0 


DVDC 


003263 


0301 53 


0000 1 3 


1 1 3265 






ADD 


R13,R13 


%JMP 


D 


DVDD 


003264 


1 301 53 


00001 3 


OOOOOO 


D 


DVDC : 


ADDC 


R1 3 , R13 








003265 


031456 


02O01 6 


1 13271 


D 


DVDD : 


DEC 


R16 


HJCRY 


D 


DVOF 


003266 


03O154 


0 1 001 4 


103272 






ADD 


R 1 4 , R1 4 


%JZRO 


D 


DVDC 


003267 


1 301 S 1 


0200 1 1 


I03261 


0 


OVDE : 


ADDC 


R 1 1 , R1 1 


%JCRV 


D 


DVDA 


003270 


03 1 1 5 1 


0000 1 2 


113262 






SUBC 


R1 2 , R1 1 


%JMP 


D 


OVDB 


00327 1 


130154 


0100 1 4 


0 13267 


D 


DVOF: 


ADDC 


R1 4 , R1 4 


%JN2Ra 


0 


DVDE 


003272 


0 1 3740 


0070 1 7 


113610 


0 


OVDS: 


MOV 


#<HEADER'»7> , BAR 


%JMP 


S 


LDt6 
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HDRCCH , HDRCCL CHECK CONSISTENCY OF HEADER HI/LO WORDS ILDDK FOR 3 COPIES OF ( BUF 11 
INPUTS: (BUFI s MATCH WORD 

OUTPUTS; CC = ZRO IF MATCH 



HDRCKH , HDRCKL 

INPUTS: 



CHECK EQUALITY OF HEADER HI/LO WORDS (LOOK FOR N COPIES OF R14I 
R14 ! MATCH WORD, R11 • 33 + N 
CC : ZRO IF N COPIES OF R14 FOUND 



SET UP R14 AND R11 FOR HDRCKL 
SET UP BASE OF LO HDRS FOR HDRCHK 
SET UP R14 AND R11 FOR HDRCKH 
SET UP BASE OF HI HDRS FOR HDRCHK 
ADDRESS NEXT COPY OF HEADER, EXIT IF NONE 
COMPARE WITH DESIRED VALUE 
COUNT IT IF eOUAL 

DECREMENT HOR COUNT IN R1t<B:3> B LOOP 
DONE - RETURN Z BIT IF WE POUND MATCHES 

UNSIGNED DIVIDE ROUTINE 

ENTER AT D.DBNO WITH (R14,R13I CONTAINING BLOCK NUMBER (LBN Oft RBN I , 
R12 = DIVISOR, BAR --> STARTING BLOCK NUMB ER< 27 : 24 > IN <n;8> 
OR ENTER AT D.DIVD WITH (R14,R13I CONTAINING A 32-BIT NUMERATOR, 
R12:DIVISOR,R11>0. 

IN EITHER CASE, ON EXIT, (R14,Rt3l : OUDTIENT, RI1 ■ REMAINDER. R12 INTACT 

GET START BLOCK NUM IN R11 

ISOLATE STARTING BLOCK NUMBER 
MAKE BLOCK # U N I T - RE L AT I VE , CLEAR R11 
SAVE R16 SO WE CAN USE IT FOR COUNT 
INITIALIZE ITERATION COUNT 
TRIAL SUBTRACT TO TEST DIVISIBILITY 
JUMP IF YES / RESTORE R11 IF NO 
START DOUBLING N UME RATOR/ OUOT I E N T 
START DOUBLING BUT SET LD BIT TO 1 
DECR ITER CNT, CHECK CARRY TO HI NUM/OUO 
NO CARRY, DOUBLE HI NUM/OUO. CHK FOR END 
DOUBLE Rtt. ASSUME CARRY, LOOP IF CORRECT 
WRONG, ADJUST TRIAL SUBTRACT AND LOOP 
R13 CARRIED, DBL Rt4 W/CARRY « CHK FOR END 
RESTORE RIB AND EXIT 
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SBTTL REVECTORING PROCESS 
:* 19-SEPT-19S3 UOA/ODA MICROCODE 

REVECTORING CODE 

THIS CODE IS STRUCTURED AS A PROCESS WHICH RUNS SOMETIMES UNDER THE UNIBUS 
PROCESSOR AND SOMETIMES UNDER THE DISK PROCESSOR. IT IS DISPATCHED TO FROM 
THE IDLE LOOPS OF THESE PROCESSORS. 

WHEN REVECTORING IS DESIRED FOR A DRIVE, THE "RVCT" BIT IS SET IN ITS SDI 
CONTROL BLOCK STATUS WORD (SDI. ST). WHEN THE REVECTORING CONTEXT BLOCK 
(RAM LOCATIONS REVSTR THROUGH REVEND) BECOMES FREE (REVSDI=0) THEN REVSOI 
IS SET TO POINT TO THE SOI NEEDING REVECTORING AND THIS PROCESS IS ENTERED 
AT IJ.RVC1 BY THE UPPER PROCESSOR. THE VECTORING IS UNDER CONTROL OF THE 
WORD RVCVEC, WHICH ACTS AS A "PC" POINTING TO THE NEXT SECTION TO BE EXECUTED; 
IF RVCVEC IS EVEN A DISK PROCESSOR CODE SECTION IS INVOKED, WHILE IF IT IS 
ODD A UNIBUS PROCESSOR SECTION IS INVOKED: IN EITHER CASE RVCVEC IS A POINTER 
TO A DISPATCH IN THE UDA VECTOR TABLE. 



INPUTS ; 



RVCBUF POINTS TO BUFFER NEEDING REVECTORING 
UBAR/DBAR POINTS TO SDI CONTROL BLOCK 



SDI.DB ADVANCED PAST BUFFER (IF APPROPRIATE), 
OPERATION COMPLETE, DISK 

ON CORRECT CYL/GROUP/TRACK FOR SUBSEOUENT OPERATIONS. 




KDBDP 
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NEXT, THE LOWER PROCESSOR SAVES BUFFER PARAMETERS FROM THE BUFFER IN 
ERROR (ffRVCBUF) AND COMPUTES THE INITIAL OFFSET INTO THE RCT 
FOR THE LBN NEEDING RBVECTORING. 

THIS IS PURELY COMPUTATIONAL AND COULD BE DONE IN THE UPPER PROCESSOR AS WELL, 
BUT WE CAN USE THE "RBNCLC" ROUTINE IN HEADER ANALV2E TO 00 SOME OF THE WORK.. 



003273 
003274 



010557 
1 13556 



003275 013740 



003276 
003277 
003300 

O033O1 
003302 
003303 
003304 
00330S 
003305 
003306 
003307 

0033 1 O 
0033 1 1 
0033 1 2 
0033 1 3 
003 3 1 4 
00331 S 

0033 1 6 
0033 1 7 
003320 
00332 1 
O03322 



033756 
033454 
033752 

010557 
O 1 3740 
034552 
01 3740 

133552 
O 10557 
013440 

033453 
074SS 1 
013740 
035553 
034552 
073 1 52 

0 1 3740 
01 3740 
1 30456 
013740 
017440 



O07O00 
003 20O 



000005 
000012 
000 1 23 

007005 
007 1 32 
000377 
007 1 30 

000027 
007005 
OOOOOO 

OOOO 1 1 
OOO 1 7 7 
007222 
0001 77 
0001 77 
00001 3 

007224 
007252 
0000 I 6 
007254 
0030 I 6 



1336 10 
OOOOOO 



I 23365 
0 10000 
132105 

1 33604 
1236 15 
1 33053 
1336 16 

133617 
13361S 
123210 

OOOOOO 
0 1 0000 
123614 
OOOOOO 
OOOOOO 
1 23575 

1336 15 
1236 10 
12362 1 
123610 
1 10701 



; MOV 
ADD 
BIS 

MOV 

SAVE THI 
MOV 
MOV 
MOV 

SAVE ORI 
ADD 
MOV 
AND 
MOV 

ASSUME 
BIS 
ADD 
NOP 

MOV 
AND\L 
MOV 
B I C 
AND 
BIS\L 

MOV 
MOV 

I NC 
MOV 
COM 

. PAGE 



R17,BUF %JMP D.RVC2 

#BUF . NL , R1 7\N , BAR %CALL S.LD16 
#BLAST , R1 6\N , BUF 

#RVCEBF,BAR XCALL S.ST16 

S COMMAND'S PARAMETERS FROM MSCP 
#<S . sec I - S . C Y L L > , R t S %CALL 0 . RSAV 
R 1 2 , R 1 4 

#RVCSAV,R12 %CALL O.SMOV 

GINAL LBN AND BUF . TA 
IKBUF . TA, R17\N , BAR %CALL S.L012 
fRVCTA.SAR %CALL S . ST 1 2 

*L0BVT,RI2 %CALL O.LDHD 

*RVCBNL,BAR %CALL S.ST13 

<RVCeNHa 17>,E«,<RVCBNLjl17«1> 
*READCD,R12 %CALL S.ST14 

#BUF . TA , Rl 7\N , BAR %CALL S.ST12 
%CALL RBNPRI 



R 1 1 , R1 3 
# t 77 . R1 1 
#RCTOFF , BAR 
# I 77 , R1 3 
#177, R12 
R1 3 , R1 2 

#RCTBLK, BAR 
#RVECDP , BAR 
R1 6 

#RVCFLG , BAR 
R1 6 , BUF 



%CALL 


S 


ST 1 1 


%CALL 


S 


SWAB 


%CALL 


s 


ST 1 2 


%CALL 


s 


LD 1 5 


%CALL 


s 


ST 1 6 


%CALL 


s 


LD I B 


%JMP 


D 


IDLE 



ACTUALLY DONE IN THE DISPATCH VECTOR... 
Rt6=STATUS S NEXT LINK OF REVECTOR CAUSING BUFFER 
INDICATE THAT ITS LAST BUFFER IN CHAIN 
FOR DURATION OF REVECTOR OPERATION 
SAVE BUF.NL OF BUFFER CAUSING REVECTOR 
PACKET (LATER SMASHED BY CONVERT ) *** 
; Rt6:# WORDS TO MOVE/GO SET UP FOR MOVE 
R1 4:RI 2 

R12:SAVE AREA/GO SAVE PARAMS 

GET TRACK ADDRESS ( OP CODE 
SAVE ORIGINAL REAL TIME OP CODE 
ISOLATE TRACK ADDRESS 

STORE THE ORIGINAL HEADER FOR ERROR REPORTING 

REMOVE LEVEL 1 CODE TO READ (FOR RCT) 
RESTORE IN BUFFER FOR RBNCLC 
[U52EC21SAVE BUF.HL/H.SET UP BUF. SO, 
[US2EC21 CALCULATE INITIAL RCT OFFSET 
SAVE COPY OF LOW OFFSET IN R13 

R11 • INITIAL WORD OFFSET WITHIN RCT BLOCK 
SAVE INITIAL OFFSET 

REMOVE INTRA-BLOCK PORTION OF OFFSET IN R13 
REMOVE HIGH-OROER CRUO FROM HI OFFSET WORD 
COMBINE WORDS TOGETHER 

R12 LEFT 9 (RIGHT 7) : INITIAL BLOCK NUMBER 
(16K1SAVE INITIAL RCT BLOCK OFFSET (PROM BASE I 
[UOAIGET PROCESS VECTOR POINTER 
(UOAl INCREMENT IT AND STORE IT 
IU0AIR1 6iU . PROC/D . PROC FLAG 
[UOAISWITCH TO U.PROC/GO IDLE 
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D 


RVC6 : 


; MOV 


( BUF ) , R 1 7 %JMP 


D 


R¥C4 










D 


RVC4 : 


; MOV 


( BUF ) , R17 %JMP 


D 


RVC4 


003323 


0 1455 1 


000004 


0 1 OOOO 






B I T 


#DERR , R 1 1 






003324 


0 1 3440 


0 1 0000 


003337 






NOP 


%JNZRO 


D 


RV4S 


00332S 


0 10557 


007005 


I33B04 






ADD 


#BUF . TA , R 1 7\N , BAR %CALL 


S 


LD 1 2 


003326 


0 10557 


00700 1 


1 33603 






ADD 


#BUF . ST , R1 7\N , BAR %CALL 


S 


LD1 1 


0033 2 7 


13555 1 


000020 


OOOOOO 






B I C 


#BECC , R 1 1 






OO3 330 


03555 1 


003001 


0 1 OOOO 






B I C 


#BGRUP , R 1 1 , BUF 






00333 1 


O 10557 


007000 


1 23603 






ADD 


#BUF . NL , Rn\N , BAR %CALL 


S 


LO 1 1 


003332 


01 3452 


00OO1 2 


OOOOOO 






TST 


R 1 2 






003333 












ASSUME 


READCD,GT,0 






003333 












ASSUME 


WRITCD,LT,0 






003333 


133571 


033 1 00 


1421 23 






BIS\T 


*BFULL , R1 1 , BUF %JMSB 


D 


WRIT 


O03334 


13555 1 


003 1 00 


1 1 1002 






BIC 


#BFULL ,.Rt 1 , BUF %JMP 


D 


ERRO 












**«. 


D . lODN 


AND D.IOER RETURN HERE, 


CClZERO 


003335 


01 3440 


010000 


1 033 17 


D 


RV4A: 


NOP 


%J2R0 


D 


RV2A 


00333B 


0 13740 


007226 


1 3361 1 






MOV 


#RVCBUF,BAR %CALL 


S 


LD17 


003337 


010557 


007001 


133603 


D 


RV4B : 


ADD 


#BUP . ST , R1 7\N , BAR KCALL 


S 


LD 1 1 


O03340 


13355 1 


000020 


OOOOOO 






BIS 


fBECCRII 






00334 1 


03355 1 


00300 1 


103317 






BIS 


*BGRUP , R1 1 , BUF %JMP 


D 


RV2A 














PAGE 









AT THIS POINT "SEEK" IS SET IN SOI. ST, WHICH TAKES PRECEDENCE OVER REVECTORING^ 
WHEN THE SEEK COMPLETES THE LOWER PROCESSOR WILL COME HERE TO READ THE DESIRED 
RCT BLOCK INTO THE BUFFER POINTED TO BY RVCBUF 

THIS CODE IS USED BOTH TO READ THE RCT AND TO PERFORM THE FINAL READ/WRITE 
OF THE REVECTOR TARGET BLOCK 

AT THIS POINT, THE SEEK HAS BEEN ISSUED FOR THE REVECTOR BLOCKS WHEN IT IS DONE, 
WE WILL PERFORM THE USER'S ORIGINAL READ OR WRITE. ON THAT BLOCK. 

ACTUALLY DONE IN DISPATCH VECTOR... 

ACTUALLY DONE IN DISPATCH VECTOR... 
SEE IF WE GOT A SEEK ERROR 

IF 50, SKIP THE READ AND REPORT AN ERROR 
LOOK AT THE SDI LEVEL 1 COMMAND 
( 1 6K J R 1 1 = BUFFER STATUS 
[ISKICLEAR ECC FLAG 

[ISKlCLEAR BGRUP FLAG IN BUF. ST 
GET BUFFER STATUS/LINK WORD IN RI1 
CHECK IF OPERATION IS A READ OR A WRITE 

GO EXECUTE A WRITE (BUFFER FULL), 
IEC0#2I00 READ USING CURRENT R17 



THIS STEP OVER NOW IF READ WORKED 
RI7=PTR TO REVECTOR BUFFER 

(16K)READ FAILED • GET BUFFER STATUS WORD 
[16K]SET ECC FLAG 

[I6K]SET FATAL ERROR AND RETURN TO IDLE LOOP 



KDBDP 
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0033SS 
003398 



010SSS 
030S52 



007022 
000024 



1 23604 
1 27777 



* ** 
. RSAV : 



FINAL PHASE - CLEAN UP AND FREE THIS SDI CTL ELK ANO THE REVECTOR PROCESS 

NOTE - TO PREVENT RACE CONDITIONS THE REVECTOR PROCESS MUST EE FREED FROM THE SAME 

PROCESSOR THAT ALLOCATED IT (IN THIS CASE DPROC I , OR THE RVCT BIT MUST BE CLEARED FIRST. 

PACKET 

ACTUALLY DONE IN DISPATCH VECTOR 

; RISiLOOP COUNTER/GO SET UP FOR RESTORE 
IF NOT FATAL ERROR 

THEN SO RESTORE I/O PARAMS 
RI3ES0I STATUS BITS TO CLR 
ASSUME ERROR - CLEAR BUF REO'l'BUF SRV 

lEERRECIGET BUFFER STATUS WORD 
[EERRECICHECK IF THIS IS RCT SEARCHED CASE 
[EERRECIIF NOT THEN SKIP 
lEERRECIGET NEXT LINK PTR 

lEERREClSET BFULL TO FAKE UPPER INTO RECOVERY 
RELEASE THE REVECTOR PROCESS 
lUOAlCLEAR U.PROC VECTOR 

CU52EC2IAND SET TRANSFER COMPLETE ANO SUSPEND 
iUS2EC2 lALWAYS CLEAR RVCT, AS WE ARE DONE 
( U52EC2 1 RELOAD Rtl WITH SDI. ST 

CHECK FOR ERROR IN REVECT PROCESS OR FINAL SEEK 
IUS2EC21IF SO THEN CLEAR ERRIP/SET SUSP+XCMP 
ANO SETTING SUSPEND IFF THE REVECTORED 

PREPARE TO EXIT BY SETTING BUFF SERVICE RE9 , 
BUFFER WAS LAST IN CHAIN/00 CHG SOI STATUS 

ROUTINE FOR SAVING AND RESTORING MSCP I/O PARAMETERS ««t 
ADD 
ADD 
. PAGE 











; ' * * « 


RESTORE 


ORIGINAL PARAMETERS TO 


END 


OF MSCP 










D . RVC8 


;MOV 


( BUF I , R1 7 '/.J»P 


D . 


RVC8 ; 


0O3 3 4 2 


033758 


000005 


1233 65 




MOV 


#<S . SECI -S . CYLL> , R1 6 %CALL 0 . RSAV 


0033 4 3 


0 1 4 5 S 1 


000004 


0 1 OOOO 




BIT 


*DERR, R1 1 






0O3 3 44 


033754 


0 10123 


1 22 1 05 




MOV 


*RVCSAV,R14 %C2R0 


D . 


SMOV ; 


0033 45 


033753 


OOO 1 60 


0 1 OOOO 




MOV 


«<BFR0 + BFSV'I'SUSP>,R13 














1 * * * 


DO FINAL 


CLEANUP OF. SDI STATUS, 


ETC. «•«' 


0O33 4 8 


0 1 05 5 7 


00700 1 


1 23804 




ADD 


«BUF . ST , R1T\N , BAR %CALL 


S . 


LD 1 2 ; 


O03 3 47 


014 5 5 2 


000040 


O 1 OOOO 




BIT 


#BRCTS , R1 2 






003 350 


013 4 40 


0 1 0000 


103353 




NOP 


%J2R0 


D . 


RV8A 


003 35 1 


0 10557 


007000 








#BUF . NL , Rl 7\N , BAR %CALL 


S . 


LD 1 2 ; 


003352 


133552 


003 1 00 


oooooo 




BIS 


#BFULL , R1 2 , BUF 






003353 


013740 


007232 


123823 


D . RV8A 


MOV 


*RVCSDI,BAR 7.CALL 


S . 


CLRB ; 


003354 


0 13740 


O0725O 


133823 




MOV 


#RVECUP,aAR 7.CALL 


s . 


CLRB ; 


003355 


033752 


000240 


1 22306 




MOV 


#<XCMP'>SUSP> , R 1 2 %CALL 


D . 


CLUR ; 


00335 S 


133553 


000200 


0 1 OOOO 




BIS 


#RVCT, R13 






003357 


0 10555 


OO700O 


1 33E03 




ADD 


*SD I . ST , DBAR\N , BAR %CALL S 


.LD11 '; 


OO3360 


01455 1 


000004 


010000 




B I T 


»DERR,RI1 






003361 


133573 


010100 


042302 




B I S\T 


#ERRIP,R13 %JNZRO 


D . 


SETS 


003362 


01 3457 


000017 


OOOOOO 




TST 


Rl 7 






003393 










ASSUME 


BLAST , EO, BI T 1 5 






0O33S3 


033752 


030 1 00 


002302 




MOV 


#BFSV,Rt2 ^JNMSB 


D . 


SETS ; 


003394 


033552 


000040 


102302 




BIS 


*SUSP,RI2 HJMP 


D . 


SETS ; 



fSD I . PO, DBAR\N , BAR %CALL S.LD12 
#S.CYLL,R12 SRET 



R121MSCP PACKET POINTER 

1U52EC21ADD SAVE START OF PS ET / RE TURN 
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«•< NEW SDI TIMING <«< 

SBTTL D.PROC XFC ROUTINES 
;* 22-JAN-83 UDA52 MICROCODE 

ROUTINE NAME; 
XFCOt 

FUNCTIONAL DESCRIPTION; 

THIS ROUTINE WILL PROCESS THE FORMAT TRACK ON INDEX XFC. THIS 
COMMAND WILL ENABLE A DM PROGRAM TO FORMAT AN ENTIRE DISK 
O POINTS TO A TABLE WHOSE ENTRIES CONTAIN 
HEADER CODE. ANO HI ORDER HEADER CODE. THE HEAD ADDRESS FDR THE FORMAT 
COMMAND IS IN DM REGISTER 1 ANO DM REGISTER 2 CONTAINS THE SECTOR SIZE 
WORDS. THE FIRST SECTOR IS FORMATTED USING A FORMAT ON INDEX REAL TIME 
COMMAND AND SUBSEQUENT SECTORS ARE FORMATTED USING THE FORMAT ON SECTOR 
REAL TIME COMMAND. THE FORMAT OPERATION IS TERMINATED WHEN A TABLE ENTRY 
CONTAINS A ZERO DATA BUFFER POINTER. 



DM REGISTER 
DATA BUFFER POINTER, LO ORDER 



I N 



INPUTS : 

DM REGISTER 
DM REGISTER 
DM REGISTER 
DM REGISTER 
DM REGISTER 
DM REGISTER 

OUTPUTS: 

DM REGISTER 
DM REGISTER 



POINTER TO FORMAT CONTROL TABLE 

HEAD ADDRESS 

SECTOR SIZE IN WORDS 

HEADER PREAMBLE SIZE IN WORDS 

DATA PREAMBLE SIZE IN WORDS 

POINTER TO RECIRCULATE LIST ENTRY 



POINTS AT LAST DATA BUFFER PROCESSED 

0 - SUCCESSFUL COMPLETION 

1 - DRIVE SIGNAL TIMEOUT 

2 - READ/WRITE READY NOT HIGH 



FORMAT INTIALIZATION CODE 











XFC01 ; 


MOV 


#DMREG2 , BAR 


%JMP 


XFCO 1 


I I6K1EXECUTED IN JUMP TABLE 










■ • " 


n2 . qdadro 








(QDAl 


0O3387 


033716 


000603 


01 OOOO 




MOV 


( BUF j , Rt 6 SROPF 






( 1 6K 1 Rl SsSECrOR SIZE 


003370 


13045 6 


000018 


OOOOOO 




INC 


Rl 6 








(18KIADD ONE 


00337 1 


013740 


007007 


1236 11 




MOV 


#DMREGO, BAR 


%CALL 


S 


LD 1 7 


R17sTABLE POINTER 


003372 


114557 


000 100 


OOOOOO 




BIT 


#BIT 1 4 , R 1 7 








IF RECIRCULATE BIT SET 


003373 


013460 


010400 


043374 




NOP\T 


IPSDPF 


%TNZRO 






THEN SET DPF 


0O3374 


1 20357 


0070 1 7 


1 23607 




I NCB 


Rl 7\0, Rl 7 , BAR 


%CALL 


s 


LDDB 


DBARsBUFFER POINTER 


003375 


120357 


007017 


1 33605 




I NCB 


Rl 7\0 , Rl 7 , BAR 


%CALL 


s 


LD1 3 


R13:L0 HEADER FIELD 


003376 


1 20357 


0070I7 


133608 




INCB 


R17\0,R17,BAR 


%CALL 


s 


L014 


R14iHI HEADER FIELD 


003377 


013740 


067005 


1336 11 




MOV 


#DMREG5 , BAR 


XCDPF 


s 


LD17 


IF RECIRCULATE THEN RELOAD R17 


003400 


0 13740 


007007 


123622 




MOV 


#DMREDO , BAR 


%CALL 


s 


ST1 7 


UPDATE TABLE POINTER 


00340 1 


013740 


007001 


1236 12 




MOV 


#DMREG 1 , BAR 


%CALL 


s 


LL 1 2 


R12:HEAD ADDRESS 


003402 


033757 


000040 


OOOOOO 




MOV 


#IDX, Rt7 








1 ECD#1 1 Rl 7: INDEX PULSE FLAG 










; *** 


WAIT 


FOR SECTOR PULSE 


(TO AVOID 


RACE IN 


JRIVel «»» 


003403 


03375 1 


000060 


132507 




MDV 


#<SECtIDX> , Rl 1 


%CALL 


0 


CPUL 


GO CHECK PULSE 


OO3404 


133552 


000053 


01 OOOO 




OR 


#FORI CO , R 1 2 








R12:F0RMAT ON INDEX CODE « HEAD 



; . sndc 
; *** 

XF . REP 1 



: IQOAl 

ENTRY POINT FOR MSCP REPLACE COMMAND •*« 
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o 



o 



003405 


03375 1 


00001 2 


1328 1 3 


003406 


01 3440 


010S20 


143461 


003407 


0 t 3440 


000440 


000000 


0034 t 0 


0 1 3740 


005003 


000000 


0034 1 1 


0 1 3740 


007 202 


1 330S5 


0034 1 2 


014517 


1 00502 


053 4 12 


0034 1 3 


0 14517 


0 1 0002 


10 3 4 13 


0034 1 4 


O 1 45 1 7 


0 1 0002 


003 4 14 


0034 1 S 


0337 12 


O00703 


1225 50 


0034 1 6 


014440 


106772 


0434 1 6 


0034 1 7 


01 3740 


007007 


OOOOOO 


003420 


0337 17 


1 06003 


043420 


00342 1 


014440 


108012 


04342 1 


003422 


1 203S7 


00701 7 


0 1 0000 


0034 23 


0337 1 6 


1 06OO3 


OS3423 


003424 


03345 1 


1 oeo 1 S 


083434 


003425 


120357 


00701 7 


010000 


003426 


0337 13 


1 06003 


053426 


003427 


1 20357 


0070 1 7 


0 1 OOOO 


003430 


0337 14 


1 06003 


053430 


00343 t 


0 1 3740 


00700S 


0 1 OOOO 


003432 


1 34551 


1 06 1 00 


083432 


003433 


033737 


0 1 0003 


053434 


003434 


133752 


10 6 1 15 


0 4 3 4 3 4 


003435 


0 1 3740 


007002 


OOOOOO 


003436 


03445 1 


1060 1 1 


05 3 43 6 


003437 


0337 1 6 


000003 


0 1 OOOO 


OO3440 


03445 1 


10657 t 


04 3440 


00344 1 


13045 6 


0000 1 S 


OOOOOO 


00344 2 


03445 1 


10 601 1 


OS 3 4 42 


003443 


01 3740 


007007 


OOOOOO 


003444 


034451 


10601 1 


053444 


003445 


01 3440 


1 830 1 7 


103462 


003446 








003446 


1 1 0440 


1 0855 1 


043446 


003447 


01 3440 


1 40000 


t 1 3462 


003450 


0371 51 


OOOS 1 1 


1 2251 3 


00345 1 


0 13455 


0 1 00 1 5 


10346 1 


003452 


033757 


030020 


003407 


003453 


03445 1 


00001 1 


OOOOOO 



n z , qdadm ; [ qda ] 

MOV #tO.,Rn %CALL 0 . WS I G 

NOP\F IPSWM %JZRO XRWRER 

START OF MAIN BOOY OF FORMAT CODE ««« 

NOP IFSCMD 

MOV #<CONT+WRT> . RTCS 

MOV #SYNC,8AR %CALL D.SRTC 

WAIT FOR INDEX/SECTOR PULSE TO GO HIGH < 

BIT\F (RT0S),RI7 (PRS6 XJNDCLK . 

BIT { RTDS 1 . R n 7.JZR0 

WAIT FOR INDEX/SECTOR PULSE TO GO LOW ** 
BIT 1 RTDS I , R n •/= JN2R0 

GO WRITE HEADER AND DATA «>< 
MOV (BUFI.RII IPSSE XCALL 

CLR\F R12,SD (PSECCT 
#DMREGO, BAR 
( BUF ] , R1 7 , SO 
RIZ.SD 

R17\a,Rt7,BAR 
(BUF) .DBAR.SD 
DBAR.RI 1 ,S0 
R17\0 , R17, BAR 
(BUF I , R1 3,SD 
R17\0,Rn.BAR 
( BUF ) , R t 4 , SO 
#DMREGS , BAR 
#BITt4,R11,S0 
( BUF I , R 1 7 



.WHDR 



MOV 
MOV\F 
CLR\F 
INCB 
MOV\F 
MOV\F 
INCB 
MOV\F 
INCB 
MOV\F 
MOV 
AND\F 
MOVNT 
MOV\F 
MOV 
CLR\F 
MOV 
IMPORTANT 
CLR\F R 
INC 
CLR\F 
MOV 
CLR\F 
MOV 

ASSUME 



%JNDCLK 



%JNDCLK 
%JNOCLK 



XJNOCLK 
%JNDCLK 



%JNOCLK 



%JNDCLK 



#F0RSCD,R12,SD 
#DMReG2 , BAR 
R 1 1 , R 1 1 , SO 
( BUF 1 , R 1 S 



%JNDCLK 
%TN2R0 

■/.JNDCLK 



%JNOCLK 



R11,RI1,SD SIRECCT '/(JNDCLK 

R 1 6 

R 1 1 , R 1 1 , SO 
#OMRE0O , BAR 

R 1 1 , R 1 I , SO %JNDCLK 
Rn.BUF XJLATE 
CONT , E<3 , 1 

«•» RESET WRITE GATE ON WORD 272. - 
RESET ECC ON WORD 272. ««« 
INC\F R11,RTCS ffRECC iiJNDCLK 
NOP %JDSER 
XNOR R11,R11 glRSe %CALL 

TST DEAR %JZRO 

MOV #SEC,R17 %JNMSB 

•<« END OF DM FORMAT ROUTINE <>< 



[1SK1WAIT FOR RECVR ROV » R/W RDV 

[1SK1IF ERROR THEN DONE/ELSE SET WRITE MODE 

(16K1SET COMMAND MODE 
[ 1 5K 1 SET WRI TE GATE 

( 1 SK I BARsS YNC/SEND REAL TIME COMMAND . 

* 

IISKIWHEN DRV CLK.CHK FOR PULSE HI 

I16K1WAIT FOR PULSE TO GO HI 

[ EC0#2 1 D . SRTC RETURNS DMREG IN BAR 

[1SK1WAIT FOR PULSE TO GO LO 

[ISKIGO WRITE HEADER 
WHEN DRV CLK , (SD I :ECC«2 ( 2S9 ) 
BAR=DM REG 0 PTR 

WHEN DRV CLK , [ SO ) :ECC#3 ( 260 ] 
WHEN DRV CLK , ( SO ) :ECC«4 ( 26 1 I 
BAR: 1ST WORD OF TABLE ENTRY 
WHEN DRV CLK, (SD ) :ECC#S ( 262 I 
WHEN ORV CLK, (SO) :ECC#6( 2B3 ) 
BARS2N0 WORD OF ENTRV 
WHEN ORV CLK, (SD) iECC*7( 264 1 
BAR:3RD WORD OF ENTRY 
WHEN DRV CLK, (SD ) :ECC*a(26S ] 
BARiPTR TO RECIRCULATE ENTRY 
WHEN DRV CLK, (SO ) iECC#9 (266 ) 
IF RECIRC BIT SET THEN CHG R17 
WHEN DRV CLK , t SD ) : ECC* 10( 267 ) 
[t6KlBAR=PTR TO SECTOR SIZE 
[16K3WHEN DRV C L K , ( S D ) : EC C# 1 1 ( 2 6 8 ] 
[18K]R16=SECTaR SIZE 



RESET ECC TIME (tPRECCT) ON DATA WORD 269, WORDS 269 a 270 MUST BE ZERO *** 



( R 1 1 



WHEN DRV CLK , ( SD ) s ECC# 1 2 ( 269 I 
{16KIADD ONE TO SECTOR SIZE 
WHEN ORV CLK , (SD ] :0 ( 270] 
[16K]BAR=DM REG O PTR 
WHEN DRV CLK , [ SO ] =0 ( 27 1 } 

[ ECa#2 ] UPDATE TABLE ENTRY PTR IN DM REG 
MAKE SURE CONT IS 1 
INCREMENTED : #CONTI «*< 



XFC 1 ER 
D . WS I G 
XRWRER 
XFC i A 



CLR 



R I t 



WHEN DRV CLK, (SD ) :WORD 272 

IEC0021IF RTDS PULSE/PARITY ERROR THEN DONE 

[ eC0ll>2 1 RESET SERDES/WAIT FDR RCVR ROY S R/W ROY 

(ECa#21IF NOT SET THEN ERROR 

IF BIT1S NOT SET THEN CONTINUE 

[ I 6K) R I 1 :0 (SUCCESS I 



ALL XFC'S EXIT THROUGH THIS CODE 



XFCSST ; 

; . i f 



nz , qdadm 



lODAI 
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0 . PROC 


XFC ROUTINES 
















003454 


013440 


000540 


1 21 270 




NOP 


(FRECC 


%CALL 


0 . CLCS 


1 RESET ECC TIMING IN CASE NOT DONE 


003455 


013440 


000500 


OOOOOO 




NOP 


(PRSE 






; RESET SERDES 










; * « * 


CHECK 


FOR REPLACE COMMAND *«> 






0034S6 


1 14544 


000 1 00 


O 1 OOOO 




8 I T 


#DMODE. RLL 






; IF NOT IN DM MODE 


003457 


013740 


0 1 7001 


137777 




MOV 


#DMREG 1 , BAR 


%RZRO 




; THEN MUST BE REPLACE COMMAND /RETURN 


003460 


01 3440 


00301 1 


1 04008 




MOV 


R11,BUF 


%JMP 


XFCRET 


; STORE R11/G0 BACK TO DM 










; « « * 


FORMAT 


ERROR EX ITS *** 








00346 1 


0337S 1 


0000O2 


1 13454 


XRWRER : 


MOV 


#2,R11 


%JMP 


XFCSST 


; READ/WRITE READY ERROR 


003462 


03375 1 


OOOOO 1 


113454 


XFC 1 ER : 


MOV 


#1 , Rl 1 


%JMP 


XFCSST 


; Rl 1 :FAILURE CODE 



(OOAI 
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ROUTINE NAMES: 
XFC02 
XFC03 

FUNCTIONAL DESCRIPTION: 

THESE ROUTINES WILL PROCESS THE READ/WRITE N SECTORS XFC'S. THIS 
COMMAND WILL ENABLE A DM PROGRAM TO READ/WRITE ANV SECTOR(SI ON THE DISK. 
THE DM PROGRAM MUST COMPLETE ALL HE AD P OS I T I ON I NG RE9UIRE0 BEFORE EXECUTING 
THIS COMMAND. DM REGISTER O POINTS TO THE FIRST BUFFER OF A BUFFER CHAIN 
(THE SUFFERS ARE MIRRORS OF THE UDA SECTOR DATA BUFFERS), AND DM REGISTER 2 
CONTAINS THE SECTOR SIZE IN WORDS. 



INPUTS : 



DM REGISTER 0 
DM REGISTER 2 



POINTER TO FIRST BUFFER IN CHAIN 
MSB • 1 • NO REVECTDRING PLEASE 
SECTOR SIZE IN WORDS 



OUTPUTS ; 

EMPTIED/FILLED DATA BUFFERS ON SUCCESSFUL COMPLETION 



DM REGISTER t 



SUCCESS 
DRIVE SIGNAL TIMEOUT 



003493 
003494 
003485 
003488 
003487 
003470 



013440 
0 13740 
013460 
013456 
013440 
0 13440 



000600 
007007 
030400 
00001 6 
010000 
OOOOOO 



000000 
1 23 B 1 1 
153488 
OOOOOO 
1 12808 
1 12130 



XFC02 
XFC03 
XFCRW 

: . i f 



; CLR 
; MOV 



R1 6 

# 1 , R 1 6 



nz , qdadm 

NOP IPROPF 

MOV #DMREG0,BAR 

NOP\T (PSOPF 

TST R18 

NOP 

NOP 



%JMP 
%JMP 



%CALL 
%TMSS 



%JZRO 
%JMP 



XFCRW 
XFCRW 



lODAI 



. REDX 
.WRTX 



EXECUTED IN JUMP TABLE 
EXECUTED IN JUMP TABLE 



I 1 9K1RESET DPP 

R17=BUFFER POINTER 

IF MMSB SET THEN NO REVECTORS 

IF READ XFC 

THEN GO DO XFC READ 
ELSE GO DO XFC WRITE 



. PAGE 
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ROUTINE NAME: 
XFC04 

FUNCTIONAL DESCRIPTION: 

THIS ROUTINE WILL PROCESS THE SEND SDI COMMAND XFC. DM REGISTER 0 
CONTAINS A POINTER TO A BUFFER INCLUDING THE COMMAND AND DATA, DM REGISTER 
I CONTAINS THE BYTE COUNT FOR THE BUFFER (INCLUDING OP CODE). IF THE BYTE 
COUNT IS ZERO THE FIRST WORD OF THE BUFFER WILL BE SENT AS A SDI REAL TIME 
COMMAND . 



INPUTS : 



DM REGISTER 0 
DM REGISTER 1 
DM REGISTER 2 



POINTER TO SDI COMMAND AND DATA BUFFER 
NUMBER OF BYTES TO TRANSFER FROM BUFFER 
SDI INTERCONNECT SELECT 



OUTPUTS: 

DATA TRANSFERRED TO DRIVE 
DM REGISTER 1 0 



SUCCESSFUL COMPLETION 
DRIVE SIGNAL TIMEOUT 



003471 033716 000003 131004 



XFC04 : 

: . i f 



; MOV #DMREG0 , BAR 

nz , qdadm 



0O3472 
003473 
003474 
003475 
003476 



0 13440 
0 1 3440 
0 13740 
01 3440 
033712 



OOOOOO 
OOOOOO 
00700 1 
0 1 701 B 
0OOO03 



133474 
1 1 3454 
1 2361 1 
05 1 347 
1112 12 



MOV 

NOP 

NOP 

MOV 

MOV\F 

MOV 

. PAGE 



( BUF I , R 1 6 



IfDMREG 1 , BAR 
R 1 S , BAR 
( BUF ) , R1 2 



7.JMP 


XFC04 




: [OOA] 


%CALL 


X . SSDI 


%CALL 


XF04A 


%JMP 


XFCSST 


%CAL L 


S . LD 1 7 


% JNZRO 


LEV2 . T 


%JMP 


LEVOWR 




; [ODAl 



EXECUTED IN JUMP TABLE 

GO SELECT SDI INTERCONNECT 
R16:P0INTER TO COMMAND BUFFER 
GO DO THE RIGHT COMMAND 
SET DM R1/G0 BACK TO DM 
RI7!* BYTES TO TRANSFER 

IF BYTE CNT NEO 0 THEN SEND COMMAND FROM TABLE 
ELSE GO SEND REAL TIME COMMAND 



KDBDP 



KDB50 .MICROCODE ,22 -APR -1988 11:27:16.96 



KDBOP DIGITAL EQUIPMENT CORP. 

D.PROC XFC ROUTINES 



290I ASSEMBLER VERSION 32 



PACE 200 



ROUTINE NAMEl 
XFCOS 

FUNCTIONAL DESCRIPTION: 

THIS ROUTINE WILL PROCESS THE RECEIVE SDI RESPONSE XFC. THIS ALLOWS 
THE PROGRAM RUNNING ON THE DM TO GET A RESPONSE TO A SDI COMMAND SENT VIA 
THE SEND SOI COMMAND XFC. DM REGISTER O CONTAINS A POINTER TO fl BUFFER 
WHICH IS TO HOLD THE DRIVE RESPONSE, OM REGISTER 1 CONTAINS THE SIZE OF 
THE BUFFER DESCRIBED BV RO , AND DM REGISTER 2 CONTAINS THE SDI INTERCONNECT 
SELECT . 



INPUTS : 

DM REGISTER 

OM REGISTER 

DM REGISTER 



POINTER TO DRIVE RESPONSE BUFFER 
NUMBER OF WORDS IN BUFFER 
SDI INTERCONNECT SELECT 



OUTPUTS : 

FILLED DRIVE RESPONSE BUFFER 



DM REGISTER 
OM REGISTER 



DRIVE RESPONSE OP CODE 

BITOO - TIMEOUT OF REC E I VE OP ERAT I ON 

BITOI - FIRST WORD NOT A START FRAME 

BIT02 - FRAMING ERROR 

BIT03 - CHECKSUM ERROR 











XFG05 : 


: NOP 




%JMP 


XFCOS 


EXECUTED IN JUMP TABLE 










1 . i f 


nz , qdadm 




; [ODAl 




003477 


133755 


000024 


1 3 1 0O4 




MOV 


#1 2000 , R 1 S 


%CAL L 


X . SSD I 


GO SELECT SOI INTERCONNECT 


003500 


0 1 3740 


007007 


1 23605 


XFC5A : 


MOV 


#DMREGO , BAR 


*/.CAL L 


S . LD 1 3 


RISsPOINTER TO DRIVE RESPONSE SUFFER 


003501 


013740 


00700 1 


1 23606 




MOV 


#OMREG 1 , BAR 


7.CALL 


S . LD 1 4 


R14:SIZE OF BUFFER IN WORDS 


003502 


0 1 3440 


000000 


13 1273 




NOP 




7.CALL 


LEV1RD 


GO TRY AND READ DRIVE RESPONSE 


0035O3 


0 1455 1 


00000 1 


010000 




B I T 


#DCERR , R1 1 






IF NOT DRIVE CLK TIMEOUT 


003504 


03 1455 


0 1 00 1 5 


1 53506 




DEC\F 


R1S 


%JZRO 


XFC5B 


THEN RESPONSE RECEIVED 


003505 


013440 


010000 


0 1 3500 




NOP 




%JN2R0 


XFCSA 


IF R15 NEO 0 THEN LOOP 


003506 


0 1 3740 


007007 


1336 15 


XFC5B ; 


MOV 


#DMREGO , BAR 


%CALL 


S . ST I 2 


STORE OP CODE IN OM REG 0 


003507 


0 13440 


000000 


113454 


: . endc 


NOP 
. PAGE 




%aMP 


XFCSST 
; (ODAl 


SET DM R1/G0 BACK TO DM 
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ROUTINE NAME: 
XFCOS 

FUNCTIONAL DESCRIPTION: 

THIS ROUTINE WILL PERFORM THE COMPARE DATA PATTERN TO BUFFER XFC. 
OM REGISTER O CONTAINS THE WORD COUNT, DM REGISTER 1 CONTAINS THE 
BUFFER START ADDRESS, DM REGISTER 2 CONTAINS THE FIRST DATA PATTERN, 
DM REGISTER 3 CONTAINS THE SECOND DATA PATTERN, AND DM REGISTER 4 CONTAINS 
THE THIRD DATA PATTERN. THE FIRST DATA PATTERN WILL 

COMPARED TO THE FIRST BUFFER WORD, THE SECOND TO THE SECOND, THE THIRD 
TO THB THIRD, THEN THE FIRST TO THE FOURTH, THE SECOND TO THE FIFTH, 
ETC . , ETC . 



INPUTS : 



DM REGISTER 0 



WORD 0 

WORD 1 

WORD 2 

WORD 3 

WORD 4 



OF TABLE 

OF TABLE 

OF TABLE 

OF TABLE 

OF TABLE 



OUTPUTS ; 

DM REGISTER 



POINTER TO TABLE CONTAINING THE FOLLOWING: 
WORD COUNT 

POINTER TO START OF COMPARE BUFFER 
COMPARE PATTERN #1 
COMPARE PATTERN #2 
COMPARE PATTERN #3 



O - ALL TRIPLE WORDS OF THE BUFFER COMPARED 

TO THE TRIPLE WORD COMPARE PATTERNS 
NONZERO - COMPARE ERROR AND VALUE IS OFFSET 
OF TRIPLE WORD F*OM THE END OF THE BUFFER. 



0035 1 O 
0035 1 1 
0035 1 2 
0035 1 3 
0035 1 4 
0035 1 5 
0035 1 6 
0035 1 7 
003520 
003521 
003522 
003523 
003524 
003525 
003526 
003527 



01 3740 
OIOSSZ 
0105S2 
01O552 
010552 
010552 
1 20354 

0 16515 

1 20354 
03 145 1 
0 16516 
1 20354 
03 1 45 1 
0 16517 
03 147 1 
0 13440 



007007 
00700 1 
007002 
007O03 
007004 
007000 
017014 
000003 
017014 
0000 1 1 
010003 
01 701 4 
00001 1 
010003 
01001 1 

oooeoo 



1 33604 
I 33S0S 
1 23607 
133610 
133S1 1 
1 23603 
1 1 34S4 

O 1 oooo 

003454 

oooooo 

143454 
003454 

oooooo 

153454 
1 5 35 1 S 
1 1 3454 



NOP 




Sjmp 


XFCOS 


EXECUTED IN JUMP TABLE 


nz , qdadm 




1 iOOAl 




MOV 


#DMREGO,BAR 


%CALL 


S. LD12 


R12<TABLE POINTER 


ADD 


#1 , R1 2\N, BAR 


%CALL 


S . LD1 4 


R14:BUFFER START ADDRESS 


ADD 


#2 , R 1 2VN , BAR 


%CALL 


S . LD 1 5 


RI5:DATA PATTERN #1 


ADD 


#3 , R 1 2\N , BAR 


■/.CALL 


S . LD1 6 


RI6:DATA PATTERN #2 


ADD 


#4 , R 1 2\N , BAR 


'/.CALL 


S . LD 1 7 


R17=DATA PATTERN #3 


ADD 


#0 , R1 2\N , BAR 


%CALL 


S . L01 1 


RllsWORO COUNT 


I NCB 


Rt 4\0 , R1 4 , BAR 


%JZRO 


XFCSST 


BARsADDR/IF LAST ALU EO 0 THEN RETURN 


XOR 


( BUF 1 , R1 5\N 






IF BUFFER NEO PATTERN #1 


I NCB 


R14\0,R14,BAR 


°/.JNZRO 


XFCSST 


THEN ERROR/ELSE BAR=NEXT WORD/INCR R14 


DEC 


R 1 1 






DECR WORD COUNT 


XOR\F 


( BUF 1 , Rl S\N 


% J Z R 0 


XFCSST 


IF WORD CNT EQ 0 THEN DONE/IF BUFFER EO PATTERN #2 


I NCB 


R 1 4\a , R1 4 , BAR 


%JNZRO 


XFCSST 


THEN ERROR/ELSE BARsNEXT WORD/INCR R14 


DEC 


Rl 1 






DECR Rl 1 


XOR\F 


IBUF) ,R17\N 


%JZRO 


XFCSST 


IF BUFFER EO PATTERN #3 


DECNT 


Rl 1 


%JZRO 


XFC06A 


THEN DECR R11 t LOOP 


NOP 




XJMP 


XFCSST 

: [ODAl 


ELSE ERROR AND EXIT 


. PAGE 
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ROUTINE NAME: 
XPC07 

FUNCTIONAL DESCRIPTION: 

THIS ROUTINE WILL PROCESS THE RETURN DRIVE SIGNALS XFC. DM REGISTER 
2 CONTAINS THE SOI INTERCONNECT TO SELECT. THE DRIVE SIGNAL STATUS WILL 
BE RETURNED IN DM REGISTER 1. 



I NPUTS : 



DM REGISTER 2 



OUTPUTS : 

DM REGISTER 1 



SDI INTERCONNECT SELECT 



REAL TIME DRIVE STATUS 



O03530 
003531 



003532 
003533 



O03S3II 
003S3S 
003S36 
003S37 
903540 



XFC07 : 



0 1 3440 

0337 1 1 



035551 
135551 



03357 t 
03357 1 
03357 1 
13367 1 
01 3440 



000000 
000002 



0002 1 4 
000001 



1 1 0004 
1 500 1 O 
1 4O20O 
1 40001 
OOOOOO 



1 2 1004 
010000 



0 10000 
OOOOOO 



143535 
153536 
153537 
143540 
113454 



: NOP 
nz . qdadm 
NOP 

MOV ( RTDS ) , 



XPC07 

; (90A1 

X . SSDI 



EXECUTED IN JUMP TABLE 



BIC 
B I C 



CLEAR THESE PREVIOUSLY FLOATING BITS 
#<BIT02 + 6IT03<-BIT07>.R11 
#<BIT08> , R1 1 



GO SELECT SOI INTERCONNECT 
[ODAISET DM R1 



[9DA1 DM BUG FIX 
(ODAl DM BUG FIX 



MUST SET BITS IN RTDS THAT HAVE BEEN REMOVED AND ARE ONLY JUMP CONDITIONS 



BIS\T 
BIS\T 
SIS\T 
SIS\T 
NOP 

. PAGE 



#B I T02 , R 1 1 
#B I T03 , R 1 1 
#BIT07,R1 1 
#B I TOB , R t 1 



7.TCSR 

°/oTDSR 

7.TDSER 

%TDSER 

XJMP 



XFCSST 

; Iqda] 



[ODAISET RTCS RDY H 
lODAlSET RTDS RCVD H 
[ODAISET DATA XMIT ERROR 
[ODAISET RECV ERROR H 
[ODAIRETURN BACK TO DM 
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ROUTINE NAME: 
XFC08 

FUNCTIONAL DESCRIPTION: 

THIS ROUTINE WILL PROCESS THE ECHO DATA TO DRIVE XFC. OM 
REGISTER 0 CONTAINS THE DATA TO BE ECHOED TO THE DRIVE AND DM REGISTER 
2 CONTAINS THE SOI INTERCONNECT SELECT CODE. 



INPUTS: 

OM REGISTER 
OM REGISTER 

OUTPUTS : 

DM REGISTER 
DM REGISTER 



DATA TO ECHO TO DRIVE (HI BVTE MUST BE ZERDII 
SDI INTERCONNECT SELECT 



WORD OF DATA ECHOED BACK FROM DRIVE 

0 - SUCCESSFUL 

1 - TIMEOUT DN SDI LEVEL 1 SEND 

2 - TIMEOUT DN SDI LEVEL 1 RECEIVE 











XFCOS : 


;MOV 


fOMREGO, BAR 


%JMP 


XFC08 


EXECUTED IN JUMP TABLE 










; . i f 


nj , qdadm 




; [QDAl 




003541 


033712 


000003 


121004 




MOV 


(BUF) ,RI2 


%CALL 


X . SSDI 


SELECT SDI INTERCONNECT/RI 2:DATA TO ECHO 


003S42 


I33SS2 


00035O 


131212 




BIS 


IIIECH0CD.R12 


%CAI.L 


LEVOWR 


SEND ECHO REAL TIME COMMAND 


003543 


033753 


OI0377 


0434S4 




M0V\F 


#377 , R1 3 


%JNZRO 


XFCSST 


IF TIMEOUT THEN EXIT/ELSE R13=RECV T/0 VALUE 


003544 


01 3740 


007O07 


121244 


XFCOSA : 


MOV 


#DMREGO. BAR 


%CALL 


LEVORD 


DO LEVEL 0 READ/RESET BAR 


00354S 


03 1453 


010013 


103547 




DEC 


R13 


%JZRO 


XFCOBB 


IF 0 THEN DONE/ELSE BECR R13 


003S4S 


130451 


01001 1 


043S44 




INC\F 


R1 1 


%JNZRa 


XFC08A 


DO TIMEOUT LOOP 


003S47 


013440 


003012 


1 134S4 


XFC08B : 
; . endc 


MOV 
. PAGE 


RI2,8UF 


%JMP 


XFCSST 
: [ODAl 


SET DM R1/GD BACK TO DM 
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ROUTINE NAME: 
XFC09 

FUNCTIONAL DESCRIPTION: 

THIS ROUTINE WILL PROCESS THE INITIALIZE DRIVE XFC COMMAND. THE 
SOI INTERCONNECT SELECT WILL BE CONTAINED IN DM REGISTER 2. 



INPUTS : 

DM REGISTER 2 



SOI INTERCONECT SELECT 



OUTPUTS : 

NONE 



XFC09 : 

; ■ ff 



003550 013440 

003551 013440 

003552 0I3440 



000000 
000000 
OOOOOO 



1 2 1 004 
1 3 1022 
1 0400e 



; NOP 
nz , qdadm 
NOP 
NOP 
NOP 

. PAGE 



%CALL 
%CALL 
%JMP 



XFC09 
; lOOAl 
X .SSDI 
D . INIT 
XFCRET 
; lODAl 



EXECUTED IN JUMP TABLE 



GO SELECT SDI 
GO INIT DRIVE 
GO BACK TO DM 



INTERCONNECT 



KDB50.MICR0C0DE.,22-APR-1938 11:27:18.98 



KDBDP DIGITAL EQUIPMENT CORP., 

D.PROC XFC ROUTINES 



2901 ASSEMBLER VERSION 32 



ROUTINE NAME: 
XFCIO 

FUNCTIONAL DESCRIPTION: 

THIS ROUTINE PROCESSES THE WAIT FOR SECT OR/ I NDEX PU L SE XFC. 
THIS ROUTINE WILL WAIT FOR THE LEADING EDGE OF SECTOR OR INDEX 
PULSE TO OCCUR AND THEN WAIT FOR THE TRAILING EDGE BEFORE RETURNING 
TO THE CALLING PROGRAM. 



INPUTS : 



SDI INTERCONNECT 



003553 013440 

003554 033751 

003555 034451 



OOOOOO 
000080 
00001 1 



1 2 1 004 
1 32507 
113454 



; NOP 
nz , qdadm 
NOP 

MOV #<SEC4'I DX> , R 1 1 

CLR R1 1 

.PAGE 



%CALL 
%CALL 
XJMP 



XFCIO 
; (9DAI 
X . SSD I 
D . CPUL 
XFCSST 
; [90A) 



EXECUTED IN JUMP TABLE 

GO SELECT SDI INTERCONNECT 

GO WAIT FDR SECTOR/INDEX TRANSITION 

ZAP R11/EXIT XFC 



Q 
< 
D 

a 

II 

s 

cc 
o 

u. 

(A 
O 
« 
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XFC1 1 : 


;Mav 


#1 1 . , R1 1 










: . i f 


nz , qdadm 


O03556 


01 3740 


007002 


1 33504 




MOV 


#DMREG2 , BAR 


003557 


1 1 4552 


O0O3OO 


010000 




BIT 


#1 4000O, Rl 2 


003560 


033771 


010001 


043564 




MOV\T 


#BITOO, Rl 1 


00356 1 


1 33544 


000020 


010000 


XF t 1A : 


BIS 


#DXPC,RLL 


O03562 


114544 


000020 


0 1 0000 


XF 1 1 B : 


B I T 


#DXFC, RLL 


003563 


114544 


0 1 0 1 00 


013562 




B I T 


iVDMODE , RL L 


003564 


0 1 3440 


0 1 oooo 


0 13454 


XF 1 1 C ; 


NOP 




003S65 


1 3S544 


000040 


100701 


XF 1 1 D : 
; . endc 


BIC 
. PAGE 


#DMBEG , RL L 
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ROUTINE NAME: 
XFC1 1 

FUNCTIONAL DESCRIPTION: 

THIS ROUTINE WILL PROCESS THE READ UNIBUS MEMORY XFC. THIS ALLOWS 
THE DM PROGRAM TO READ DATA FROM THE HOST. DM REGISTER O CONTAINS THE LOW 
ORDER 16 BITS OF THE UNIBUS ADDRESS, DM REGISTER 1 CONTAINS THE HIGH ORDER 
16 BITS OF THE UNIBUS ADDRESS, DM REGISTER 2 CONTAINS THE NUMBER OF WORDS 
TO TRANSFER, AND OM REGISTER 3 CONTAINS THE DM BUFFER ADDRESS. WORD COUNT 
AND BUFFER ADDRESS VALIDATION ARE PERFORMED HERE (O.PRDCI AND A FLAG IS SET 
TO REQUEST XFC SERVICE FROM THE U. PROCESSOR. THE XFC CODE IS PASSED TO THE 
U.PROC IS REGISTER R11 AND THE D.PROC THEN SETS THE REQUEST XFC SERVICE BIT 
IN THE RLL (SVSTEM STATUS) REGISTER. THE U. PROCESSOR CLEARS THIS BIT WHEN 
THE XFC IS COMPLETE . 



o 



INPUTS : 



OM REGISTER 

DM REGISTER 

DM REGISTER 

DM REGISTER 



OUTPUTS : 

DATA READ FROM THE 
OM REGISTER 1 ' 



LO ORDER UNIBUS ADDRESS 
HI ORDER UNIBUS ADDRESS 
NUMBER OF WORDS TO TRANSFER 
DM DATA BUFFER ADDRESS 



SUCCESSFUL 

WORD COUNT EXCEEDS I 6K 
DM BUFFER ADDRESS LESS THAN 
NONEXISTENT UNIBUS MEMORY 
UNIBUS PARITY ERROR 



%JMP 

%CALL 

%JNZRO 



%JNZRa 
%UNZRO 
%JMP 



XFC1 1 
; tQOAl 
S . L012 



XF1 IB 
XFCSST 
0 . IDLE 
; [QDA] 



EXECUTED IN JUMP TABLE 

R12:# WORDS TO TRANSFER 
[16K1TEST FOR GREATER THAN 1 SK 
IF TOO BIG THEN ERROR EXIT 

ELSE OK AND TELL U.PROC 
CHECK IF U.PRDC DONE 
IF NOT DONE THEN LOOP 
IF IN DM MODE THEN EXIT 

ELSE MUST HAVE BEEN XFC 17 
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ROUTINE NAME: 
XFC12 

FUNCTIONAL DESCRIPTION: 

THIS ROUTINE WILL PROCESS THE WRITE UNIBUS MEMORY XFC. THIS ALLOWS 
THE DM PROGRAM TO WRITE DATA FROM THE HOST. DM REGISTER O CONTAINS THE LOW 
ORDER IS BITS OF THE UNIBUS ADDRESS, DM REGISTER 1 CONTAINS THE HIGH ORDER 
16 BITS OF THE UNIBUS ADDRESS, DM REGISTER 2 CONTAINS THE NUMBER OF WORDS 
TO TRANSFER, AND OM REGISTER 3 CONTAINS THE DM BUFFER ADDRESS. WORD COUNT 
AND SUFFER ADDRESS VALIDATION ARE PERFORMED HERE (D.PROC) AND A FLAG IS SET 
TO REQUEST XFC SERVICE FROM THE U. PROCESSOR. THE XFC CODE IS PASSED TO THE 
U.PROC IS REGISTER R11 AND THE D.PROC THEN SETS THE REQUEST XFC SERVICE BIT 
IN THE RLL (SVSTEM STATUS) REGISTER. THE U. PROCESSOR CLEARS THIS BIT WHEN 
THE XFC IS COMPLETE. 



INPUTS : 

OM REGISTER 0 

DM REGISTER 1 

DM REGISTER 2 

DM REGISTER 3 

OUTPUTS: 

DATA WRITTEN TO THE HOST 
DM REGISTER 1 0 



I MOV 
. PAGE 



LO ORDER UNIBUS ADDRESS 
HI ORDER UNIBUS ADDRESS 
NUMBER OF WORDS TO TRANSFER 
DM DATA BUFFER ADDRESS 



SUCCESSFUL 

WORD COUNT EXCEEDS 4K 

DM BUFFER ADDRESS LESS THAN 640 

NONEXISTENT UNIBUS MEMORY 



EXECUTED IN JUMP TABLE 



KDBDP 
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.SBTTL U 
1* 04-FEB-83 
ROUTINE NAMES : 
P . LOCK 
UNLOCK 



PROC AND D.PROC SUBROUTINES 
USA MICROCODE 



FUNCTIONAL DESCRIPTION: 

P. LOCK WILL WAIT FOR THE ALTERNATE PROCESSOR TO SET THE 'PLOCK' SIT 
IN THE CONTROL REGISTER IMAGE (RLL). IT WILL THEN CLEAR THE 'PLOCK' SIT 
IN THE RLL TO LOCK OUT THE ALTERNATE PROCESSOR. 

UNLOCK WILL SET THE -PLOCK' BIT IN RLL. EFFECTIVELY UNLOCKING THE 
ALTERNATE PROCESSOR. 



INPUTS: 



CONTROL REGISTER IMAGE 



OUTPUTS : 

P . LOCK 
UNLOCK 



ALTERNATE PROCESSOR LOCKED OUT OF MUTEXED DATA AREAS 
ALTERNATE PROCESSOR FREE TO USE MUTEXED DATA AREAS 



STACK LEVEL: 

NONE USED 



003566 

0035B6 013440 
003567 050144 



020000 
000004 



ASSUME PLOCK , EO . B IT 1 5 
137777 P.LCKA: NOP %RCRV 
103S66 P. LOCK: ADD\R RLL, RLL %JMP 



003570 133544 000200 137777 UNLOCK: 



BIS 
. PAGE 



OPLOCK, RLL 



PLOCK MUST SE MSB 

IF OTHER PROC FREE THEN RETURN 
IF OTHER PROCESSOR MUTEXING 

SET PLOCK/RETURN 



KDB5O.MICR0C0DE.,22-APR-19Sa 11:27:16.36 



KDBOP 

U.PROC AND 



DIGITAL EOUIPMENT CORP. 
.PROC SUBROUTINES 



2901 ASSEMBLER VERSION 32 



ROUTINE NAME: 

D.GMST (D.PROC GET MUTEXED SDI STATUS) 

FUNCTIONAL DESCRIPTION: 

THESE ROUTINES WILL LOCK OUT THE OPPOSITE PROCESSOR (USING THE 
PLOCK BIT IN RLL), LOAD THE SDI STATUS (FROM SOI. ST) INTO RO OR R11, 
AND RETURN. IT SHOULD BE NOTED THAT IT IS THE CALLER'S RESPONS I B I L I T V 
TO FREE THE OPPOSITE PROCESSOR 

BV EITHER CALLING UNLOCK OR BV PERFROMING THE FOLLOWING INSTRUCTION: 
BIS ll'PLOCK,RLL 

INPUTS: 

DEAR POINTING TO SDI CONTROL BLOCK OF INTEREST 

OUTPUTS : - 

SDI STATUS IN R1 1 

LOCKED OUT U.PROC OR D.PROC 

STACK LEVEL: 

NONE USED 



00357 1 
003572 



O 1 0855 
0S0144 



027000 
0OO004 



1 1 3603 
10357 1 



ADD 
AOD\R 
. PAGE 



«ISD I . ST , DBAR\N , BAR %JCRy 
RLL, RLL %JMP 



i.LDII : THEN RI1 = SDI STATUS / RETURN 
1 ; IF PLOCK (BITI5) IS ONE 



KDBOP 
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ROUTINE NAME: 

S.ROTL (ROTATE R12 LEFT] 
S.SWAB (SWAP BYTES OF R12} 
S.RR17 (ROTATE R17 RIGHT] 

FUNCTIONAL DESCRIPTION: 

S.ROTL WILL ROTATE RI2 LEFT THE NUMBER OF TIMES SPECIFIED 
IN R11. THIS IS THE ORIVE PROCESSOR'S ROTATE LEFT ROUTINE. 

S.SWAB WILL SWAP THE BYTES OF R11 

S.RR17 WILL ROTATE R17 RIGHT 



o 



R11 (S.ROTL, S.RRI7) 
R12 (S.ROTL) 
Rt7 (S . RR17) 



THE NUMBER OF TIMES TO ROTATE LEFT 
THE REGISTER TO ROTATE LEFT 
THE REGISTER TO ROTATE RIGHT 



OUTPUTS : 

R12 



STACK LEVEL: 

NONE USED 



ROTATED LEFT R11 TIMES / BYTE-SWAPPED 



003573 0734S2 

003574 0314S1 

003575 0337S1 



003576 
003577 



053457 
0314S1 



O10O12 
OOOOt I 
000010 



010017 
00001 1 



137777 
103573 
I I 3574 



1 27777 
1 03576 



. ROTL 
. SWAB 



SHF\L R12 
DEC R 1 1 

MOV #S . , R 1 1 



%R2R0 

%JMP . - 1 

%JMP S.ROTL 



ROTATE R12 LEFT/IF RI1 = 

□ECR R11 

SWAP BYTES ENTRY 



O THEN RETURN 



ROUTINE TO SHIFT R17 RIGHT THE NUMBER OF PLACES SPECIFIED BY R1I 



SHF\R 
DEC 
. PAGE 



R I 7 
R1 1 



%R2R0 
%JMP 
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ROUTINE NAME: 

S,SD11 (GETS ADDRESS OF SDI.1 IN R11I 



PAGE 2 1 1 



FUNCTIONAL DESCRIPTION: 

THIS ROUTINES WILL LOAD THE ADDRESS OF SDI.I IN R11. 



003600 
003601 



0337S 1 
133551 



0003S5 
000002 



0100OO 
1 27777 



OUTPUTS : 
R1 1 



5 . SO 1 1 : MOV 
BIS 
. PAGE 



ADDRESS OF SDI . 1 



#S0 I.1SL0BYT,R11 

#5DI . ISH IBYT , R1 1 %RET 



R I 1 : LO SDI.I ADDRESS 
SET IN HI ADDRESS/RETURN 



O 
< 

D 
O 

II 

cc 

o 

u. 

u 
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003S02 


933702 


000003 


137777 


S 


L0R2 


MOV 


(BUF 1 . 


R2 


%RET 


; LOAD 


R2 FROM BUFFER 


OO3603 


0337 11 


000003 


127777 


s 


LD 1 1 


MOV 


(BUF 1 , 


R1 1 


%RET 


: LOAD 


R11 FROM 


BUFFER 










s 


LDPC 
















OO3604 


0337 1 2 


0OO0O3 


127777 


s 


LD12 


MOV 


( BUF ) , 


R12 


%RET 


; LOAD 


R12 FROM 


BUFFER 


OO3605 


0337 1 3 


6OO003 


1 37777 


s 


LD1 3 


MOV 


( BUF ) , 


R t 3 


XRET 


; LOAD 


RI3 FROM 


BUFFER 










s 


LDCC 
















O03B0e 


0337 1 4 


000003 


127777 


s 


LD 1 4 


MOV 


(BUF ) , 


R 1 4 


%RET 


; LOAD 


R14 FROM 


BUFFER 










s 


LOCY 
























s 


LD1S 
















003607 


0337 15 


000003 


137777 


s 


LDDB 


MOV 


(BUFI , 


R1S 


%RET 


; LOAD 


R 1 5/OBAR 


FROM BUFFER 










LDRT 1 : 
















0036 to 


0337 1 6 


0O0003 


137777 


S 


LD 1 6 


MOV 


(BUF) , 


R 1 6 


%RET 


; LOAD 


R18 FROM 


BUFFER 


0036 1 1 


0337 17 


000003 


127777 


s 


LD17 


MOV 


(BUF) , 


R 1 7 


XRET 


: LOAD 


RtT FROM 


BUFFER 












« * * 


SPECIALTV ROUTINES »»» 










0036 1 2 


0337 12 


000003 


000000 


s 


LL 12 


MOV 


(BUF ) . 


R1 2 




: R 1 2 : 


(BUF) 




003S 1 3 


034552 


000377 


137777 


s 


ML 1 2 


AND 


#LOBYT 


, R1 2 


%RET 


; ISOLATE LO BVTE/RETURN 



ROUTINE NAMES: 

S . LDCR , S . LOOO. ETC . 
FUNCTIONAL DESCRIPTION: 

THESE ROUTINES WILL LOAD THE REGISTER NUMBER SPECIFIED AS THE LAST 
TWO CHARACTERS OF THE SUBROUTINE NAME, I.E. S.L0I1 WILL LOAD R11 FROM BUF. 

INPUTS : 

BAR POINTER TO THE BUFFER ADDRESS WHOSE DATA IS DESIRED 

TO BE LOADED IN THE REGISTER 

OUTPUTS 

REGISTER LOADED WITH CONTENTS OF SUFFER POINTED TO BY BAR 
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ROUTINE NAMES: 

S . STOO. S . STRO, ETC . 

FUNCTIONAL DESCRIPTION: 

THESE ROUTINES WILL STORE THE THE REGISTER NUMBER SPECIFIED AS THE 
LAST TWO CHARACTERS OF THE SUBROUTINE NAME INTO THE BUFFER LOCATION POINTED 
TO BY BAR, I.E. S.ST1I WILL STORE R11 INTO THE BUFFER. 



INPUTS : 



POINTER TO BUFFER AREA WHERE REGISTER DATA IS 
DESIRED TO BE STORED 



003 6 1 4 


01 3440 


0030 1 1 


127777 


S 
S 


ST 1 1 
STPC 


MOV 


R 1 1 


BUF 


y.RET 


; STORE 


R1 1 


INTO 


BUFFER 


003 S 1 5 


0 13440 


0030 1 2 


I 27777 


s 


ST 1 2 


MOV 


R 1 2 


BUF 


%RET 


,' STORE 


R 1 2 


INTO 


BUFFER 


0036 1 6 


0 1 3440 


0030 1 3 


137777 


s 
s 


ST 1 3 
STCC 


MOV 


R13 


BUF 


•/.RET 


1 STORE 


R1 3 


INTO 


BUFFER 


0036 1 7 


01344O 


0030 1 4 


1 27777 


s 
s 


ST 1 4 
ST 1 5 


MOV 


R 1 4 


SUF 


%RET 


; STORE 


R14 


INTO 


BUFFER 


003620 


01344O 


0030 1 S 


137777 


s 


STDB 


MOV 


R1S 


• UF 


%RET 


: STORE 


R1 5/OBAR 


INTO BUFFER 










STORT 1 


















003621 


01344O 


00301 6 


1 37777 


s 


ST 1 8 


MOV 


R 1 6 


BUF 


%RET 


: STORE 


R 1 6 


INTO 


BUFFER 


003622 


01344O 


0O30 1 7 


127777 


s 


ST 1 7 


MOV 
. PAGE 


R17 


BUF 


%RET 


; STORE 


R17 


INTO 


BUFFER 



0 



KDBDP 
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ROUTINE NAME: 

S.CLRB (CLEAR BUFFER LOCATION) 

INIT1 (SET SUPPER LOCATION TO 11 

INITM1 (SET SUPPER LOCATION TO -1) 

FUNCTIONAL DBSCRIPTiaN: 

THE S.CLRS ROUTINE WILL STORE ZERO INTO THE BUFFER POINTED TO 
BY BAR. 

THE INIT1 ROUTINE PUTS A 1 IN THE MEMORV LOCATION POINTED TO BY BAR. 
THE INITM1 ROUTINE PUTS A -1 IN THE MEMORY LOCATION POINTED TO BY BAR. 
>*«NOTE THESE ROUTINES CAN BE CALLED BY EITHER PROCESSOR BECAUSE THEY 
USE NO REGISTERS. 



INPUTS : 

BAR 



POINTER TO BUFFER LOCATION TO CLEAR/SET TO 1/-1 



OUTPUTS : 

CLEARED BUFFER LOCATION (S.CLRBI 
1 IN BUFFER LOCATION (INIT1I 
-1 IN BUFFER LOCATION (INITM1I 



003623 014440 003000 

003624 013740 003001 

003625 017740 003000 



137777 S.CLRB: 
137777 I N I T 1 : 



I N I TM1 : 
. PAGE 



CLR 

MOV 
COM 



, \N , BUF 
» 1 , BUF 
#0 , BUF 



%RET 

■/.RET 
%RET 



(BUF) : 0/RETURN 
INITIALIZE TO 1 /RETURN 
INITIALIZE TO 177777 / RETURN 
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.SBTTL DIAGNOSTIC MACHINE INTERPRETER AND OMDT 



R. LARY 

B. GRACE 

B. GRACE 

B. GRACE 



27-JUN-79, UPDATED 03-DEC-80 
SEPT-ai, FOR [EC0#11 
NOV-81, FOR tlSKl 
FEB-82, FOR UDAS2 



DIAGNOSTIC MACHINE INSTRUCTION FORMATS 



ARITHMETIC INSTRUCTIONS 



OP 






MODE 


1 ooooo 


STORE 




O 


1O100O 


BITSET 




200 


102000 


BITTEST 




400 


1O300O 


BITCLR 




600 


104000 


LOAD 






105000 


ADD 




1 00 


10S000 


COMPARE 






1O7O0O 


SUBTRACT 






1 1 4000 


CLEAR (RA) 






1 1 5400 


INCREMENT 


(RA) 




1 15000 


TEST (RA) 






1 1 7400 


DECREMENT 


(RA) 




1 10200 


ROTATE (RA 


) LEFT 


1 10SOO 


ROTATE (RA) RIGHT 


1 10700 


SWAP BYTES 


(RA) 





OP -f MODE * RB«10 * RA 

(RA:0 --> ABS MEM OEST IN LINE) 



REG ISTER 

REGISTER (RB) AUTOINC (270 : IMMEDIATE) 

AUTODEC REGISTER ( RB ) (470 IS AN ILLEGAL MODE) 

MEMORY, INDEXED BY RB ( 670 IS AN ILLEGAL MODE) 

INDICATES INDIRECTION 

It STORE ILLEGAL IN MODE 27X OR XXO *« 



"MODE" AND "RB" DON'T APPLY 



"MODE" AND "RB" DON'T APPLY, RAiO ILLEGAL 



BRANCH INSTRUCTIONS 
OP 



OP + ADDRESS 



0 

10000 
20000 
30000 
4O0OO 
5O0OO 
60000 
70000 



JUMP 

JUMP 

JSB 

JUMP 

JUMP 

JUMP 

XFC 



JUMP O IS RETURN 



IF ZERO 

JUMP SUBROUTINE) 
IF POSITIVE 
IF CARRY CLEAR 
IF NON-ZERO 
(ESCAPE TO MICROCODE) - XFC 



JUMP IF NEGATIVE 



O IS BREAKPOINT 



REGISTER USAGE: 



RFC 
RIB 
RCC 
RCV 
RT 1 
RT2 



( R 1 2 ) 
(R13) 
(R14) 
(R15) 
(RIB) 
(R17) 



DM PROGRAM COUNTER 

HOLDS CURRENT DM INSTRUCTION 

HOLDS LAST AR I T HMET I C/ LOG t CA L RESULT FOR COND COOES 
HOLDS CARRY OF LAST ARITHMETIC OP 
GENERAL PURPOSE TEMP #1 
GENERAL PURPOSE TEMP #2 
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DM REGISTERS ARE STORED IN FIRST 8 LOCATIONS OP BUFFER MEMORV 

IN GENERAL, DM RN : LOCATION N; EXCEPTIONS: RO-LOC 7, SP : LOC 6 
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003626 
003627 



Q 
< 

a 

II 

cc 
o 

u. 
») 

u 

Vi 
•J 



003632 
003833 
003634 
003635 
003638 
0O3837 



003640 
00364 1 
003842 
003643 
003844 



003645 
003646 



033752 
1 33552 



000365 
00OO02 



0 10OO0 
OOOOOO 



003630 0344SS 020015 013734 GETCRV: 



003631 1204S2 007012 OOOOOO 



114544 
0337 13 
1 1 4553 
014553 
1 1 4553 
053456 



054556 
0 14553 
053456 
1 30454 
O 1 3440 



I 30452 
031456 



000040 
0 1 0003 
030020 
0 1 0200 
O10001 
010013 



000034 
0 1 O 1 OO 
0000 1 8 
00001 8 
003014 



017012 
000012 



O 1 0000 
143776 
0 13752 
01 3847 
1 037O8 
0 13676 



0 ! OOOO 
1 13 5 4 5 
1 23703 
010000 
1 13713 



1037 1 8 
1 037 1 3 



FETCH : 
DMPC : 
FETCH2 ; 



MOV 
BIS 



;ENTER DM HERE TO ZAP HIGH-ORDER CARRY BITS 



#DM. BEO*DMSTR»L0BYT,RPC 
#DM. BEGtHI BVT , RFC 



CLR RCy %JNCRY SETCRY 

FETCH IS THE BEGINNING OF EVERY DM CYCLE 



[IBKlRPCsLO DM START ADDR 
[t8K]RPCsHI DM START ADOR 



SET CARRY (INVERTED) FROM LAST OP 



I NC 

: TRACE 
B I T 
MOV\F 
B I T 
B I T 
B I T 
MOV\R 



RPC\0 , RFC , BAR 



THIS ADDRESS FOR TO SEE DM PROGRAM COUNTER 



START FETCH AND BUMP PC 



#DMBEG , RL L 
( BUF ) , RI B 
# 1 OOOO , R I B 
#200 , RI B 
#400 , RI B 
RIB, RT1 



; IF DM NOT RUNNING 
%JZRO 0XFC17 ; THEN DONE/ELSE GET OM INSTRUCTION 

XJNNEG BRANCH : BRANCH CLASS IS POSITIVE 

%JN2R0 SNGLOP ; 1-OP INSTS HAVE 10000 ON 

%J2R0 M00EO4 ; DECODE THE SRC/GST MODE 

%JNZRO M0DE6 ; START SHIFTING RB INTO <2:0> 



AUTOINCREMENT MODE - CHECK FOR RB:0 (IMMEDIATE OR ABSOLUTE MODE) 



AND\R 
B I T 
MOV\R 
INC 
MOV 



INC 
DEC 



#7*4 , RT 1 
# 1 00 , R I B 
RT 1 , RT 1 
RT1 , RCC 
RCC , BUF 



RPCXO , RPC , BAR 
RFC , RT 1 



%JZRD 
XCALL 



%JZRO 
%JMP 



IMMED 
GETRBX 



OPDCO 
CKSTO 



ISOLATE RB 

BR IF IMMED/ABS MODE AND SEPARATE THEM 

NOT IMMED/ABS MODE, FETCH REGISTER 

MAKE INCREMENTED COPY 

STORE COPY, SRC ADR : ORIGINAL 

CODE SHARED WITH AU TOD E C REME N T 



BR IF IMMED MODE - SOURCE 
ABS MODE - ALLOW STORES 



NEXT WORD 



c 
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SINGLE 


-OPERAND INSTRUCTIONS COME 


HERE 


FOR DECODE 


003647 


1 14553 


0 1 000 1 


013652 


SNGLOP : 


BIT 


#400 , R I B 


7> J N Z R 0 




ROTATES HAVE 200 BIT SET 


003650 


033756 


0 1 0000 


1 13717 




MOV 


#0 , RT 1 


%JZRO 


0 P D C 0 1 


SOME OPS TAKE AN IMPLIED 0 


0O3BS 1 


03375 6 


00000 1 


1 13717 




Mnv 


#1 , RT 1 


%JMP 


OP DC D 1 


UfU T 1 ■ CnMM TAUW AU T MO 1 IBH 1 


0036S2 


014553 


007007 


0 1 0000 


ROTATE : 




#7 1 R I B \N 1 BAR 








003 BS3 


1 20472 


017012 


163750 




I NC\T 


RPC\0, RPC , BAR 


lie ZRO 


I NDRCT 




003 854 


0337 1 4 


000003 


000000 




MOV 


( BUF ) , RCC 






; GET REGISTER/MEM IN RCC 


003 655 


1 1 4553 


00000 1 


0 1 0000 




BIT 


#400, RIB 






; CHECK FOR ROR 


003656 


0145S3 


0 10100 


003662 






# 1 00 , RI B 


% JN ZRO 


ROR 


JB OnO TUBH mUTTUIIV 

f ir KwK incn vuniinus 


003657 


030 1 S4 


O0OO1 4 


O10OOO 


ROL : 


ADD 


RCC (RCC 






J UUUBLB inC KBIJ131CK 


003660 


033 1 54 


0230 1 5 


1 03734 




BIS 


RCV , RCC 1 BUF 


% JCRY 


SETCRY 


LS8>0LD CARRY BR ON N EW CARRY 


00366 1 


034455 


0000 1 5 


1 0363 1 




CLR 


RCY 


% JMP 


FETCH 


; SET NEW CARRY TO 0 


003662 


016 155 


0 1 00 1 4 


003666 


ROR : 




RCC, RCV\N 


^JNZRO 




S P |l t P' N WW CARRV SAME AS QLQ 


003883 


053454 


0400 1 4 


1 03873 




MDV\R 


RCC. RCC 


%JNLSB 


■ 


TV en 1S«RTT RDT - 17 BTT ROT 
f ir 0W« IBDIV nUI ■ If D4I nUI 


003864 


136554 


OO020O 


000000 




XOR 


# 1 OOOOO , RCC 






n T HP RWT SE MUST CHANGE N EW fi T G M 


003865 


038555 


OOOOO 1 


103873 




XOR 


#1 , RCY 


%JMP 


STORCC 


f HnU nBW UMI^nl 


003666 


053454 


0000 1 4 


1 33674 


SWAB : 


MOV\R 


RCC , RCC 


"/aCAL L 


R0TR3 


; SHIFT 4 BITS 


003667 


053454 


0000 1 4 


1 33674 




MO V\R 


RCC , RCC 


7.CAL L 


R0TR3 


: AND ANOTHER 4 BITS 


003670 


053454 


0030 1 4 


1 33674 






RCC , RCC . BUF 


%CALL 




SHIFT BACK 4 BITS 


00367 1 


053454 


OOOO 1 4 


133674 




MOV\R 


RCC , RCC 


%CALU 


R0TR3 


: AND ANOTHER 4 BITS 


003S72 


1 34554 


000377 


10363 1 




AND 


#HIBYT , RCC 


%JMP 


FETCH 


; ISOLATE THE CC/GO FETCH NEXT INST 


003673 


0 13440 


0030 1 4 


10383 1 


STORCC : 


MOV 


RCC . BUF 


%JMP 


FETCH 


; STORE ANSWER AND RETURN 


003674 


053454 


0000 1 4 


1 2367S 


R0TR3 ; 


MOV\R 


RCC, RCC 


%CALL 


R0TR1 


; ROTATE RIGHT 1 AND ANOTHER 


003675 


053454 


00001 4 


1 37777 


ROTR 1 : 


MOV\R 


RCC, RCC 


%RET 




; ROTATE RIGHT 1 AND RETURN 
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SRC/DST MODE IS MEMORY REFERENCE - ADDRESS OF OPERAND IS NEXT WORD 
INDEXED BV REGISTER SPECIFIED IN INSTRUCTION 



003676 


054SS 6 


000034 


O 1 OOOO 


MODES : 


ANDXR 


#7«4 , RT 1 






ISOLATE RB (COMPLEMENTED) 


003677 


1 20452 


0 17012 


1 03704 




I NC 


RPC\0 , RPC , BAR 


%JZRO 


PCREL 


START DISPLACEMENT FETCH 




















AND BREAK OUT MODE GO 


003700 


0337 1 4 


000003 


1 23702 




MOV 


(BUF ) , RCC 


%CAL L 


GETRB 


GET DISPLACEMENT IN RCC, AND 




















FETCH INDEX REGISTER INTO RT1 


003701 


030156 


000014 


1 13713 




ADD 


RCC , RT1 


%JMP 


CKSTO 


FORM FINAL ADDR , CHECK IF STORE 


003702 


0534S6 


00001 6 


01 OOOO 


GETRB : 


MOVXR 


RT1 , RT1 






GET RB INTO <2:0> OF RT 1 


003703 


0 1 3440 


00701 6 


103610 


GETRBX: 


MDV 


RT 1 , BAR 


%JMP 


LDRT1 


ROUTINE TO SET RT 1 ■ (RT1) 












IF RB 


>0 AND M0DE=6, ADDRESSING 


MODE IS PC RELATIVE 


003704 


03371 S 


000003 


010000 


PCREL : 


MOV 


( BUF) , RT1 






GET DISPLACEMENT WORD 


00370S 


0301S6 


OOOO 1 2 


113713 




ADD 


RPC , RT 1 


%JMP 


CKSTD 


USE PC INSTEAD OF INDEX REG 












COME 


HERE IF SRC/DST MODE IS REG OR -IREGI 


003706 


053456 


0 1 00 1 3 


0 13711 


M0DEO4 : 


MOVXR 


RIB.RT1 


%JNZRO 


M00e4 


BREAK OUT THE TWO MODES 


003707 


054556 


000034 


0 1 OOOO 




ANDXR 


#7*4, RT1 






ISOLATE R8, SHIFT IT INTO <2:0> 


0037 10 


053456 


00001 6 


1 037 1 3 




MOVXR 


RT1 ,RT1 


%JMP 


CKSTO 


CHECK FOR STORE, USE RB AS SRC 












AUTOOECREMENT REGISTER 


MODE - 


DECREMENT RB , OPERAND ADDRESS IS NEW RB 


0037 1 1 


0S4556 


00O034 


1 33702 


M0DE4 : 


ANDXR 


#7«4,RT1 


%CAL L 


GETRB 


ISOLATE RB, SHIFT IT INTO <2:0> 




















AND FETCH ITS CONTENTS 


0037 1 2 


031 458 


OOOOl 6 


1 23621 




DEC 


RT 1 


%CALL 


STORT 1 


DECREMENT CONTENTS OF REGISTER 


0037 1 3 


1 14553 


OOOO 1 6 


0 1 OOOO 


CKSTO : 


BIT 


#7000, RIB 






TEST FDR STORE INSTRUCTION 


0037 1 4 


0 14553 


0 10 100 


113744 




BIT 


#100, RIB 


'/.J2R0 


STORE 


BR IF STORE, TEST INDIRECTION 


0037 1 5 


0 1 3440 


01701 6 


033750 




MOV 


RT 1 , BAR 


%CN2R0 


I NDRCT 


PUT DIRECT/INDIRECT ADDR IN BAR 
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003750 
00375 1 



003747 013410 0O3014 



033716 
0 I 3440 



0OO003 
0O701 6 



010000 
1 27777 



MAIN OPERATION DECODE AND EXECUTION - SRC ADDR IN BAR 



0037 1 e 


0337 1 6 


0OO0O3 


0 1 OOOO 


OPDCD : 


MOV 


0037 1 7 


014553 


0O70O7 


0 1 OOOO 


OPDCD t : 


AND 


003720 


1 14553 


O t 0002 


103742 


0PDCD2 ; 


SIT 


00372 1 


1 1 4 5 53 


O 1 0004 


013727 




BIT 


00372 2 


1 145 53 


0 1 00 1 0 


0 137 24 


QPX XO ; 


B I T 


003723 


033454 


0030 1 6 


1 03S3 1 


a LOAD : 


MOV 


003724 


0337 14 


0 1 0003 


1 03726 


OPX 1 0 : 


MOV 


00372S 


132 154 


OOOO 1 6 


1 1 3 B30 


OCQMP : 


RSUB 


00372B 


034 1 54 


0000 1 6 


1 13 631 


08TST : 


AND 


003727 


1 1 4553 


0 1 00 1 0 


0 1 3735 


OPXX 1 : 


B I T 


00373O 


0337 1 4 


0 1 0003 


0 13732 


OPXO 1 ; 


MOV 


00373 t 


033 154 


0030 1 6 


1 0363 1 


OBSET ; 


BIS 


003732 


030 1 54 


OOOO 1 6 


oooooo 


OTAOD : 


ADD 


003733 


024455 


0230 1 4 


00363 1 




CLR 


003734 


033755 


00000 1 


1 13831 


SETCRY : 


MOV 


00373S 


0337 14 


0 1 O003 


O I 3737 


OPX 1 1 : 


MOV 


00373B 


035 1 54 


00301 6 


10383 1 


OBCLR : 


8 IC 


003737 


131 154 


OOOO 1 6 


OOOOOO 


OSUBT : 


SUB 


003740 


024455 


0230 14 


1 1363 1 




CLR 


00374 1 


033755 


00000 1 


1 1383 1 




MOV 










; ' 


COME 


003742 


1 20452 


0070 1 2 


1 23806 


MEMOST ; 


INC 


003743 


133554 


007200 


103720 




8 I S 












ALL 












WITH 


003744 


01 4553 


007007 


t 33606 


STORE : 


AND 


003745 


014553 


0OO1 00 


OOOOOO 




B I T 


003746 


01 3440 


01 701 6 


033750 




MOV 










; * X « 


VAL I 



; STDRA : 
STORE : 
I NDRCT : 



(BUP ) , RT1 

#7 , R r B\N , BAR 

*t \ 000 , R I B 
ttlOOO .RIB 
#4000 , R I B 
RT 1 , RCC . SUF 

( BUF ) , RCC 
RT 1 , RCC 
RT 1 , RCC 

#4000 .RIB 
(BUF I . RCC 
RT 1 , RCC , BUF 
RT 1 , RCC 
RCC\0 , RCY , BUF 
# 1 , RCY 

( BUF ) , RCC 
RT 1 , RCC , BUF 
RT 1 , RCC 
RCC\0, RCY , BUF 
#1 , RCY 



%J2R0 


MEMDST 


XJNZRO 


OPXX 1 


■/. J N Z R □ 


OPX 1 0 


% JMP 


FETCH 


'/.JZRO 


OBTST 


%JMP 


GETCRV 


%JMP 


FETCH 


HJNZRO 


OPX 1 1 


%JNZRO 


OTADD 


%JMP 


FETCH 


%JNCRY 


FETCH 


%JMP 


FETCH 


%JNZRO 


OSUBT 


XJMP 


FETCH 


%JCRY 


FETCH 


%JMP 


FETCH 



GET SOURCE OPERAND 

START FETCH OF DEST REG 

RA:0 MEANS DEST IS MEMORY! 

OP CODE IS 3 BITS WIDE 

SO IT TAKES 3 LEVELS OF DECODE 

LOAD INSTRUCTION IS SIMPLE MOVE 

FETCH DEST REG FOR TEST IN5TS 
COMPARE INST SETS COND COOES 
SO DOES BIT TEST INST 

CONTINUE DECODING 

FETCH DEST REG AND FINAL DCD 

BIT SET INST DOES WHAT IT SAYS 
ADD INST TOO SLOW TO STORE RSLT 
STORE RSLT, CLR CARRY S TEST IT 
SET DM CARRY IF 2901 CARRY SET 

FETCH DEST REG AND 00 FINAL DCD 
BIT CLEAR INST DOES THE OBVIOUS 
SUB INST TOO SLOW TO STORE RSLT 
STORE RESULT AND COMPUTE COMP- 
LEMENT OF 2901 CARRV AS C-BIT 



COME HERE FROM 0PDCD2 IF RA : O, MEANING MEMORY DEST (A LA PDP-11 MODE 37) 



RPC\0 , RPC , BAR %CALL 
#100000, RCC , BAR %JMP 



S . LDCC 
0PDC02 



#7 , R I B\N , BAR 
#1 00 , RI B 
RT 1 , BAR 



%CNZRO INDRCT 
TO BE STORED INTO, 



BIC 
CMP 

ASSUME 
MO V M F 
CMP 
MOV\F 

NOP 
BIS 
MOV 

MOV 
MOV 



#1 70000 , RT 1 
#8 . , RT 1 
DM. BEGS 1 , EO , O 
#<DM. BEG/2> , RIB %JNCRy 
RIB , RT1 



#Eft . OMI , R 1 I 



*CN . ERR, RL L 
RCC, BUF 



( BUF 1 , RT1 
RT 1 , BAR 



%JCRY 



%JMP 
%JMP 



STORA 
FETCH 



GET MEMORY ADDR FROM INST STREAM 
FORCE NON-ZERO AND RE-DECODE OP 



START FETCHING SOURCE REGISTER 

TEST FOR INDIRECTION 

SET UP ADDRESS TO STORE IT IN 

-> 7, 5SB -> 7777 LEGAL ««« 

ISOLATE ADDRESS (12 BITS) 

IF LESS THAN 8 

MAKE SURE DM. BEG IS EVEN 

THEN OK/ELSE RIS:S56. 
IF RT 1 > : 5S6 

THEN DO STORE/ELSE CONTROLLE 
FATAL ERROR 

SO D.PROC WON'T TIMEOUT 

AND HANG IT UP HERE 

STORE REG IN DEST AND GET OUT 



RTIsINDIRECT PTR 
BARsINDIRECT PTR 
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BRANCH 


CLASS INSTRUCTIONS COME 


HERE FROM 


"FETCH" FOR EXECUTION 


003752 


120452 


00701 2 


1 23B 1 1 


BRANCH : 


INC 


RPC\0 , RPC , BAR 


KCALL 


S . LD 1 7 


[ 1 8K1 RI 7 :SRANCH ADDR 


003753 


1 14553 


000020 


0 1 OOOO 




BIT 


# tOOOO , RIB 






[16KJ0EC0DE BRANCH TYPE 


003754 


1 14553 


0 1 0040 


01401 1 




BIT 


#20000, RIB 


% JNZRO 


JCOND 


DECODE 3 BIT BRANCH TYPE 


003755 


1 14553 


0 1 7 100 


003765 




AND 


#40000 , RI8\N , BAR %JN2R0 


JSBXFC 


I16K1TEST RIB FOR CONO/XFC 


00375B 


033452 


01 00 1 7 


053784 




MOV\F 


R17,RPC 


%JN2R0 


OJCC 


[16K]D0 UNCONDITIONAL BR HERE 


003757 


033753 


01 7006 


013B31 




MOV 


#6, RIB, BAR 


%JNZRO 


FETCH 


TEST FOR RETURN INST 












RETURN 


IS ENCODED AS AN 


CONDITIONAL JUMP 


ADDRESS OF 0 


O037S0 


0337 1 6 


000003 


0 1 OOOO 


RETURN : 


MOV 


(BUF) ,RT1 






GET VALUE OF STACK PTR 


00376 1 


0 13440 


00701 B 


1 33604 




MOV 


RT 1 , BAR 


%CALL 


S . LDPC 


SET BAR/LOAD PC 


003762 


1 20356 


00701 3 


133621 




INCB 


RIB\0,RT1 , BAR 


%CA1.L 


ST0RT1 


INCR STACK PTR S GO STORE IT 


003763 


1 20452 


OO701 2 


1 03B32 




INC 


RPC\0,RPC,BAR 


%JMP 


FETCH2 


START FETCH OF NEXT INST 


0037S4 


0 13455 


OOOO 1 5 


1 1 401 3 


OJCC : 


TST 


RCY 


%JMP 


JEOJPL 


JUMP ON CARRV CLEAR - USE JEO 


003765 


03 1472 


0 1 001 2 


043772 


JSBXFC : 


OEC\T 


RPC , RPC 


'/.JNZRO 


OXFC 


I U52EC 1 1 BREAK JS8 OUT FROM XFC 


00376S 


01 3740 


0O7O0 e 


1238 10 




MOV 


#8, BAR 


%CALL 


LDRT1 


FETCH STACK PTR 


003767 


03 1458 


OOOO 1 8 


1 2382 1 




DEC 


RT 1 


%CALL 


STORT 1 


DECREMENT STACK PTR 3 STORE IT 


003770 


01 3440 


0070 1 8 


OOOOOO 




MOV 


RT 1 , BAR 






POINT BAR AT NEW TOP OF STACK 


00377 1 


1 35552 


003300 


1 040 1 8 




BIC 


# 1 400OO , RPC , BUF 


%JMP 


JNE JMI 


(18KJSAVE PC AND START NEXT FETCH 



003772 
003773 
003774 
003775 
003776 
003777 
00400O 
00400 1 
O04002 

OO40O3 
OO40O3 
004003 
OO4003 
OO40O3 
004004 
004005 
004008 
OO40O7 
OO40 1 O 



OO401 1 
0040 1 2 
OO401 3 
0040 1 4 

OO40 1 5 
0040 1 6 



XFC PROCESSING ««« 



033758 
133558 
1 35553 
01 1 553 
033773 
01 1553 
033471 
030553 
1 33553 



01 3440 
030558 
033472 
033758 
133558 
034555 



I 1 4553 
0 1 3454 
I 20472 
t 20452 

1 1 4554 
1 20472 



000354 
007002 
0001 40 
O 1 0022 
03002 1 
OOOO 1 4 
03O01 3 
000343 
002377 



0030 1 4 
0O70 1 0 
0 1 00 1 8 
00O354 
007002 
00000 1 



010100 
01001 4 
01 701 7 
00701 2 

0102OO 
017017 



O 1 OOOO 
133615 
OOOOOO 
104003 
053777 
010000 
053561 
OOOOOO 
O 1 OOOO 



1 33820 
1238 10 
0540 1 O 
O 1 OOOO 
1 33804 
1 1 383 1 



0040 1 5 
0 14016 
153632 
103B32 

1 040 1 3 
043632 



XFCRET 
XFCRTA 



JS I GN : 
JNEJMI : 



MOV 

BIS 

BIC 

SUBC 

MOV\T 

SUBC 

MOVVT 

ADD 



ASSUME 
ASSUME 
ASSUME 
MOV 
ADD 
MOV\T 
MOV 
BIS 
. AND 



%JZRO 
%TNMSB 



%JNMSB 



#DM. BEG + DMBPCSLOBYT , RT 
#DM.BEGaHIBYT,RT1, BAR 
«6O00O,RIB 
#XFCMAX , RIB\N 
#XFCFIN,RIB 

mxFcpas , Rt B\N 

RI B , RI 1 

#<XFCTAB-1>4L0BYT,RIB 
OR #HIBYT.RIB,PAR 
DM BREAKPOINT PROCESSING ««« 
ASSUME RCC,E9,R11 
RCY , EO, RI 5 

<DMBEG*0DTAF«17>.E0,< 
<DMBEG+00TCYai7>,E0,< 
R14,BUF %CALL 
#<DM00T-0MBPC> , RT1 , BAR 
RT1,RPC %JN2R0 
#DM. BEG+OMBPCSLOBYT, RT 
#DM. 8E0«HIBYT , RT 1 , BAR 
#1 , RCY %JMP 



%CALL S.STPC 
OXFCO 



DMBEG+DMBPCB 
DMBEG+ODTAFa 

S . ST 1 5 i 
%CALL LDRT1 

XFCRTA 
1 ; 
%CALL S.LDPC 

FETCH 



I18K1RT1=L0 BYTE OF ODT PC 

; [1BK1SAVE PC FOR ALL XFC'S 

CLEAR EXTRANEOUS BITS FROM CODE 

[1BK1IP XFC O THEN BKPT/ELSE IF XFC ILLEGAL 

THEN FORCE XFC STOP ! 
IF XFC PROCESSED BY U.PROC 

THEN INVOKE U.PROC 

ELSE RIB EO LO XFCTAB ADDR 
CRAM PAR WITH XFC ADDRESS 

(16K1MAKE SURE RCC0RI4 
tIBKIMAKE SURE RCY::R1S 
1 7 ><■ 1 > 
1 7>+ 1 > 

[ U52EC 1 ] [ 1 6K 1 SAVE CARRY FLAG 

; [1BK]RT1:0DT START ADDR 

(ISKJIF NEO 0 THEN START IT 

[18K]RT1=La BYTE OF DM PC 

; [16K] RESTORE DM PC FROM MEMORY 

MAKE SURE CARRY IS LEGAL 



CONDITIONAL JUMP INSTRUCTIONS (JEO, JNE, JPL, JMI) 



BIT #40000, RIB 

TST RCC 

INC\T RI 7\0 , RPC , BAR 

INC RPC\0 , RPC , BAR 



BIT 
INC\T 



# 1 00000 , RCC 
RI 7\0, RPC , BAR 



y.JN2R0 
% J N Z R 0 
%J2R0 
XJMP 

%J2R0 
%JNZRO 



JS I GN 
JNEJMI 
FETCH2 
FETCH2 

JEOJPL 
FETCH2 



BREAK OUT SIGN JMPS FROM O JMPS 
BREAK OUT JEO FROM JNE 
I18KISET NEW PC AND FETCH IF 0 
USE OLD PC AND FETCH IF NOT 

BREAK OUT JPL FROM JMI 

[leKlSET NEW PC S FETCH IF NON- 
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RPC\a , RPC , BAR 
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USE OLD PC AND FETCH IP NOT 



o 
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DIAGNOSTIC MACHINE DEBUGGING TECHNIQUE 

EXAMINES AND DEPOSITS REGISTERS AND MEMORY AND SETS BREAKPOINTS 
FOR THE DIAGNOSTIC MACHINE, USING A DL-11 ON THE UNIBUS. 



000001 
000002 
000010 

1 77560 
1765 10 



NUMFLG 
OPNFLG 
ZFLG 

DL 1 1 AD 
DL 1 1 44 



FLAG DEFINITIONS: 



2 

10 



I 77560 
176510 



NUMBER SEEN 
LOCATION OPEN 

SIGNIFICANCE FLAG FOR NUMERIC OUTPUT 

ADDRESS OF CONSOLE DL11 
ADDRESS OF 11/44 CONSOLE 



WORK LOCATIONS USED BV DMDT 

: INPUT ; STORAGE FOR 3 BAS Y - TO - RECAL L NUMBERS * ... 

REGISTER DEFINITIONS 

' R17 ; UNUSED LOWER-MICRO REGISTER WHEN DM RUNNING 



Q 
< 

O 

II 

a 
O 



ENTER HERE ON BREAKPOINT OR INITIALLY 



I 16K1N0 DMDDT I I I I ! 



(A 
U 
(A 
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HARDWARE/SOFTWARE VECTOR TABLES 

13440,0, <BIT15'>'BIT12'I'SE0ERR> 



AHOFOO 
.FILL 



TO ERROR ROUTINE 



«H0F03 



THE PAR (Pipolino Address Registsrl IS FORCED HERE TO THE LO VECTOR 
TABLE AND ID THE HI VECTOR TABLE DURING THE PAR TEST. 

NOTE: THE LOCATION LOPAR (AH0F031 AND HIPAR (*HOFFC), WHICH ARE USED 
IN THE PAR TEST, MUST NOT B 



007403 013440 000000 117774 LOPAR: 



;JUMP TO HIPAR 



FUNCTIONAL DESCRIPTION: 

This tabla contains tne 



007404 


03445 1 


OOOO 1 ) 


1 1 0053 OTSTBL : 


CLR 


OCR 


%JMP HD 


TO 


; HANG 


O-PROC 


LET 


U-PROC LOOP 


007405 


0344S 1 


OOOO 1 1 


1 1 0053 


CLR 


OER 


%JMP HD 


T1 


: HANG 


D-PROC 


LET 


U-PROC LOOP 


007406 


0344S 1 


OOOO 1 1 


I I 0053 


CLR 


DER 


%JMP HD 


TS 


; HANG 


D-PROC 


LET 


U-PROC LOOP 


007407 


03445 1 


OOOO 1 1 


100054 


CLR 


OER 


%JMP T3 




: LOOP 


O-PROC 


TEST 




0074 to 


03445 1 


OOOO 1 1 


1 1 0060 


CLR 


DER 


%JMP T4 




; LOOP 


O-PROC 


TEST 




0074 1 1 


03445 1 


OOOO 1 1 


100054 


CLR 


DER 


%JMP T5 




: LOOP 


D-PROC 


TEST 




0074 1 2 


03445 1 


OOOO 1 1 


1 00067 


CLR 


DER 


%JMP Te 




: LOOP 


O-PROC 


TEST 




0074 t 3 


03445 1 


OOOO 1 1 


1 00O75 


CLR 


DER 






: LOOP 




TEST 




0074 1 4 


03445 1 


OOOO 1 1 


100 100 


CLR 


DER 


%JMP HD 


TS 


: HANG 


D-PROC 


LET 


U-PROC LOOP 


0074 1 5 


03445 1 


OO0O1 1 


1 1010I 


CLR 




%JMP T9 




: LOOP 


D-PROC 


TEST 
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TABLE NAME: 

VECTAB 



(CONTROLLER HARDWARE ERROR, STATE AND ERROR VECTOR TABLE) 



FUNCTIONAL DESCRIPTION: 

THIS TABLE CONTAINS ALL OF THE VECTOR TABLES FOR BOTH THE U.PROC 
AND D.PROC. CONTROLLER MICROCODE LOADING THE 'PAR' REGISTER IN PREPARATION FOR 
ENTERING THIS TABLE NEED ONLV LOAD THE LEAST SIGNIFICANT 3 BITS (LOW BYTE) 
OF THE REOUIRED OFFSET, THE CONTROLLER HARDWARE WILL FORCE THE MOST SIGNIFICANT 
S BITS (HI BYTE) TO ALL ONES. THE CONTROLLER ERROR DETECTING HARDWARE USES THE 
LAST 16 ENTRIES OF THE VECTOR TABLE ANO THESE ENTRIES MUST START AT ADDRESS 
OFFO HEX). A DESCRIPTION OF HOW THE HARDWARE FORMS THE VECTOR ADDRESS 
AND THE ERRORS DETECTED FOLLOW: 

ERROR VECTOR ADDRESS - GENERAL 

THE ERROR VECTOR ADDRESS IS 'BIT ENCODED' BASED ON THE ERROR 
WHICH OCCURRED. IN ALL CASES, THE INSTRUCTION IN WHICH THE 
ERROR OCCURRED WILL COMPLETE, THE FOLLOWING INSTRUCTION WILL 
COMPLETE, ANO THE NEXT INSTRUCTION WILL BE THE ERROR VECTOR. 

SEO ADR BIT 03 OCTAL DECODE: 

Os 0 PROCESSOR 

1 : U PROCESSOR 
SEQ ADR BITS 02-00 OCTAL OECODE ; 

0: NOT USED BV HARDWARE 

1: BI READ PARITY ERROR 2 

2: BI WRITE PARITY ERROR 2 

3: SCI PARITY ERROR I 

4: NOT USED BY HARDWARE 

5: RAM PARITY ERROR 

6= TIME OUT ERROR 

7= CROM PARITY ERROR 

CONTROL MEMORY PARITY ERROR 

THE PROCESSOR WITH THE CROM PARITY ERROR WILL EXECUTE THE 
FAULTY INSTRUCTION, THE FOLLOWING INSTRUCTION, THEN THE ERROR 
VECTOR INSTRUCTION. THE SIGNAL 'CROM PE L' WILL BECOME ACTIVE 
ON THE CYCLE FOLLOWING THE ERROR. THIS CORRESPONDS TO THE THIRD 
INSTRUCTION AFTER THE ERROR WHEN USING THE LOGIC ANALYSER, 
IF THE VECTOR ADDRESS HAS A PARITY ERROR, THE PROCESSOR 
WILL HANG. (UNTIL IT GOES AWAY I SO DISPLAY STATUS. 

TIMEOUT ERROR 

THE TIMEOUT CIRCUIT IS ENABLED WHEN EVER A SUCCESSFUL JUMP IS 
eXBCUTEO. FALLING THROUGH TO THE NEXT INSTRUCTION RESETS THE 
TIMEOUT CIRCUIT. NOTE - TIMEOUT ERRORS DO NOT OCCUR ON THE 
UNIBUS PROCESSOR. 

THE HARDWARE MUST BE CHANGED TO DISABLE THE UNI BUS T I MEOUT .*«••« . 



TIME = 

TiMe = 

INST" 



< 1 6S00. »7/ 1000 . > 
< 1 6600 . «S/ 1000 . > 
< 1 6 800 . «T< 1000 . / I NSTR> 



MSEC MINIMUM TIMEOUT 
MSEC MAXIMUM TIMEOUT 
INSTR MINIMUN 
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007854 


01 3440 


000000 


1 1 1465 


» 


INIT: 


NOP 










V 


ATTN : 




00765S 


033752 


00001 1 


111341 


V 


ERRO : 


MOV 


007656 


033752 


000366 


111445 






MOV 


007S57 


034556 


000357 


1 1 1 40 1 


V 


DCLR : 


AND 


0O7660 


033753 


00001 1 


1 1 1502 






MOV 


007S6 1 


03375 1 


00003 1 


101 773 


V 


ERRC ; 


MOV 


007662 


033752 


0002 1 6 


1 1 1 506 






MOV 


007663 


033753 


00001 1 


101476 






MOV 


007664 


03375 1 


0000 1 S 


1 1 2037 


V 


ERSK : 


MOV 



007665 


033757 


0000 ) 7 


1 1 1 467 


V.SKON: MOV 


#SDITMD , R 1 7 


% JMP 


S . ONLN 


: SEND ONLINE COMMAND 


007666 


0337S3 


0000 1 1 


1 1 1 502 


MOV 


# I NPUT . R 1 3 


7o JMP 


R . RESP 


: RECEIVE DRIVE CLEAR RESPONSE 


007667 


033752 


OOOO 1 1 


111341 


MOV 


»CETSTA, R1 2 


T. JMP 


LEV2 . 1 


: SEND GET STATUS COMMAND 


007670 


033752 


000366 


1 1 1 445 


MOV 


#STARSP , R 1 2 


% JMP 


R . GSTA 


; RECEIVE GET STATUS RESPONSE 


00767 1 


135557 


003O1 4 


1 0 1 504 


BIC 


l»<DRV . AV 1 DRV 


AT> , R 1 7 , BUF 


%JMP S 


RUNN ; [16K1SEND RUN COMMAND 


007672 


033753 


00001 1 


10 1476 


MOV 


#INPUT,R13 


%JMP 


R . LRSP 


; RECEIVE LONG TIMEOUT RESPONSE 


007673 


033752 


0002 1 0 


10144 1 


MOV 


#GTUCHR, RI2 


% JMP 


S . GUCH 


: [U52EC1ISEND GET SUBUNIT CHAR COMMAND 


KOBDP 
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NULL AREA WITH JUMP TO ERROR ROUTINE (-l-PARITV) - JUST IN CASE >>> 

.FILL 13440,0, <BIT15'»BIT12 + SE0ERR> ;JUMP TO ERROR ROUTINE 

NOTE - IF VECTAB SIZE CHANGES THEN THE PRECEEDING .ORG MUST ALSO «<« 
THE eOUATION IS .ORG VALUE : FE9H - SIZE OF VECTAB «•< 



007640 
00764 1 
007642 



007S43 

007643 
007644 
007645 
007646 
007647 
OO7650 



00765 I 
007652 
007653 



133S44 
O I 3740 
1 1 4544 



O 1 3440 
0337 17 
0337 1 7 
0337 17 
033717 
033717 



033752 
033752 
03375 1 



O10O10 087777 
O07O34 123614 
000002 107640 



003017 
000003 
0000O3 
000003 
000003 
000003 



000220 
000157 
000004 



1 13273 
103323 
103323 
1 13342 
I 1 3342 
1 1 3342 



1 1 1 341 
1 1 1 445 
I 1 2037 



. ORG 

D . STPA : 



VECTAB 
V . DRVC 
V . RVC3 
V . RVCS 
V . RVCS 



IVHOFAO 

BIS\F #CN.ERR,RLL %RNZRO 

MOV #FAILUR,8AR %CALL S.ST11 

BIT #INDIAG,RLL %JMP D.STPA 



[mjtOBlORlGIN OFAO HEX 
[U52EC1 1 [ 1 6K1 IF ZERO, E X I T / CO NTRO L L ER ERR BIT IN 
[U52EC11SAVE LAST FAIL CODE IN CASE U . PROC OOESN' 
[ U52EC 1 1 [ 1 8K 1 CHECK IF DIAGNOSTIC 



o 



START CONTROLLER VECTOR TABLE *«« 

REVECTORING STATE VECTORS - MUST START ON ODD WORD. 

CODE IN VECTOR IS TO STORE INCREMENTED VECTOR PTR BACK IN MEMORY 
ASSUME . 8 1 , EO , 1 



UPROC STARTS FIRST. 



MOV 
MOV 
MOV 
MOV 
MOV 
MOV 



R 1 7 , auF 
( BUF ) , R 1 7 
( BUF ) , R 1 7 
( BUF ) , R 1 7 
(BUFI ,R17 
( BUF I , R1 7 



li JMP 
51 JMP 
XJMP 
SJMP 
%JMP 
%JMP 



D . RVC2 
D . RVC4 
D . RVC4 
D . RVCS 
D . RVC8 
D . RVCS 



TOPOLOGV PROCeSSINS STATE VECTORS »•« 



MOV 
MOV 
MOV 



#T0P0L,R12 %JMP 
#T0PRSP,Rt2 %JMP 
#<V . DCLR- . > , R1 1 %JMP 



LEV2 . 1 
R . TOPO 
0 . I NSV 



INIT RVC6UF, COMPUTE INITIAL RCT OFFSETS 

COMPLETE READ OF RCT BLOCK 

DO OPERATION ON TARGET BLOCK 

CLEAN UP AND EXIT 

[mJtOSICLEAN UP AND EXIT 

ImjtOSICLEAN UP AND EXIT 



SEND TOPOLOGY COMMAND 
RECEIVE TOPOLOGV RESPONSE 
LINK INTO DRIVE CLEAR FLOW 



LEVEL O ERROR AND I/D ERROR STATE VECTORS •«> 



%JMP 



S . INIT 



#GeTSTA,R12 
*STARSP,R12 



%JMP LEV2 . 1 

%JMP R.GSTA 
#< LOBYT -DRV . DF> , R 1 6 %JMP S.OCLR 

#INPUT,R13 '/.JMP R.RESP 

#< V . ATT2 - V . ERRO . R1 1 %JMP D.ERRO 

*RECALB,R12 %JMP S.LRSP 

ll>INPUT,R13 HJMP R.LRSP 

#<V . SEEK- . > . R1 1 XJMP D.INSV 

SEEK PROCESSING STATE VECTORS <•« 



SEND DRIVE INIT 
ATTENTION'S USE THIS TOO 
SEND GET STATUS COMMAND 
RECEIVE GET STATUS RESPONSE 
SEND DRIVE CLEAR COMMAND 
RECEIVE DRIVE CLEAR RESPONSE 
DECIDE WHAT TO DO NEXT 
GO SEND RECALIBRATE COMMAND 
RECEIVE LONG TIMEOUT RESPONSE 
LINK INTO SEND SEEK FLOW 
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007S74 


033754 


0000 1 5 


10 1443 






MOV 


#<SDI,LL-SDI. 


H 1 > , Rl 4 %JMP 


R . GUCH 


; E U52EC 1 1 RECE I VE SUBUNIT CHAR 




007675 


133753 


00020 1 


111360 


V 


CMD 1 : 


MOV 


*#CHGMOO , R1 3 




%JMP 


S 


CMOD 


IV051SEND STYLE 1 CHANGE MODE COMMAND 




007676 


033753 


0000 1 1 


1 1 1 502 






MOV 


#INPUT , R13 




%JMP 


R 


RESP 


(V051RECEIVE CHANGE MODE RESPONSE 




007677 


0 13440 


000600 


1 1 1 3S7 






NOP 


IPRDPF 




%JMP 


S 


CFL 1 


[V051SEND STYLE 1 CHANGE FLAG 




0O7700 


033753 


0000 1 1 


1 1 1 502 






MOV 


#1 NPUT , R1 3 




XJMP 


R 


RESP 


IV051RECEIVE CHANGE FLAG RESPONSE 




00770 1 


0 13440 


000000 


1116 13 






NOP 






%JMP 


C 


IMFF 


iVOSlCHECK IF IGNORE MEDIA FORMAT FLAG 


SET 


007702 


033456 


OOOO 15 


1015 10 


V 


SEEK : 


MDV 


DEAR, R1 8 




%JMP 


S 


SEEK 


SEND SEEK COMMAND 




007703 


033753 


00001 1 


101536 






MOV 


#INPUT , R1 3 




%JMP 


R 


SEEK 


RECEIVE SEEK RESPONSE 




007704 


033753 


000002 


10 1673 






MOV 


#< . - V .SEEK> , RIB 


%JMP 


C 


SEEK 


SEEK COMPLETE CHECK 




























RI3:ERR0R RECOVERY BACKUP VALUE 














« * « 


LEVEL 


ERROR STATE VECTORS «*> 










OO7705 


033752 


000006 


1 1 142 6 


V 


ERRI : 


MDV 


#eRECaV,RI2 




%JMP 


S 


EREC 


SEND ERROR RECOVERY COMMAND 




007705 


033753 


OOOO 1 1 


1 1 1 502 






MOV 


#INPUT,R13 




HJMP 


R 


RESP 


RECEIVE ERROR RECOVERV RESPONSE 




007707 


033752 


OO0O01 


102022 






MOV 


#PKIP , R1 2 




%JMP 


D 


DONE 


STATE VECTOR COMPLETION ROUTINE 




























RI2:PKIP FOR INDCUOUS NONZERO VALUE 




0077 1 0 


01 3440 


oooooo 


107710 


V 


NULL : 


NOP 






%JMP 


V 


NULL 


[V051NULL ENTRY 














««« 


ONLINE 


COMMAND STATE 


VECTORS to 
















V 


ONLN : 


















0077 1 1 


013440 


000000 


1 0207 1 


V 


OLRO : 


NOP 






%JMP 


D 


OLRD 


GO DO ONLINE READ OF FCT 
















ATTENTION CONTINUATION 


VECTORS 


* * 








0077 1 2 


0IO5SS 


O07O44 


10 1471 


V 


ATT2 : 


ADD 


#SD I . S 1 , DSAR\N , 


BAR %JMP 


S 


RCAL 


SEND RECALIBRATE COMMAND 




0077 1 3 


033753 


OOOO 1 1 


10 1476 






MOV 


# I NPUT , R 1 3 




% J MP 


R 


LRSP 


RECEIVE LONG TIMEOUT RESPONSE 




0077 t 4 


1 33753 


00020 1 


111360 


V 


SUCH : 


MOV 


##CHGMOD , R1 3 




•/.JMP 


S 


CMOD 


1V05 1SEND STYLE 2 CHANGE MODE COMMAND 




0077 1 5 


033753 


00001 1 


1 1 1 502 






MOV 


#INPUT , R1 3 




%JMP 


R 


RESP 


RECEIVE CHANGE MODE RESPONSE 




0077 1 6 


037457 


O00O12 


1 01 665 






COM 


R1 2 , R1 7 




%JMP 


C 


DCON 


CHECK FOR NEED TO SEND DISCONNECT COMMAND 


0077 1 7 


0337S3 


OOOOt 1 


1 1 1 502 






MOV 


*INPUT . R1 3 




%JMP 


R 


RESP 


RECEIVE DISCONNECT RESPONSE 




007720 


01 3440 


OOOOOO 


1 02074 






NOP 






%JMP 


D 


ZATT 


STATE VECTOR COMPLETION ROUTINE 














« * * 


AVAILABLE SPIN DOWN STATE VECTORS 


*** 






007721 


013440 


000400 


1013 6 7 


V 


AVAL : 


NOP 


OSDPF 




%JMP 


S 


CFL 1 


SEND STYLE 2 CHANGE CONTROLLER FLAGS 




007722 


033753 


00001 1 


1 1 1 502 






MOV 


flNPUT, Rl 3 




%JMP 


R 


RESP 


RECEIVE CHANGE CONTROLLER FLAGS RESPONSE 












* * * 


AVAILABLE AND SPIN DOWN 


AFTER ONLINE ERROR •<« 




007723 


133557 


OO3O10 


102036 






BIS 


#DRV . AV , R1 7 , BUF 


%JMP 


D 


INS1 


IU52EC2ISET AVAILABLE AND STEP TO NEXT 


VECTOR 


007724 


033456 


OOOOt 1 


111414 


V 


ONAV : 


MOV 


R1 1 , Rl 8 




%JMP 


S 


.DCN2 


(U52EC2ISEND DISCONNECT COMMAND 




007725 


033753 


00001 1 


1 t 1S02 






MOV 


#INPUT , Rl 3 




%JMP 


R 


RESP 


RECEIVE DISCONNECT RESPONSE 




007728 


037151 


00001 1 


1 1 2073 






XNDR 


Rl 1 . Rl t 




%JMP 


D 


WAIT 


STATE VECTOR COMPLETION ROUTINE 














« * * 


CONTROLLER GET DRIVE 


STATUS VECTORS ««« 






007727 


033752 


00001 1 


111341 


V 


GSTA : 


MDV 


#GETSTA,RI2 




%JMP 


LEV2 . 1 


SEND GET STATUS COMMAND 




007730 


033752 


00O366 


111445 






MOV 


#STARSP , R12 




%JMP 


R 


GSTA 


RECEIVE GET STATUS RESPONSE 




007731 


033757 


000335 


111541 


V 


STAT : 


MOV 


#SD I . 48LDBYT , 


R17 y.JMP 


C 


DUPL 


GO CHECK FOR DUPLICATES 




007732 


0344S7 


00001 7 


1 1 1 403 


V 


D C 0 N : 


CLR 


R17 




%JMP 


s 


DCN 1 


SEND DISCONNECT COMMAND 




007733 


033753 


OOOO 1 1 


1 1 1 502 






MDV 


#1 NPUT , Rl 3 




%JMP 


R 


RESP 


RECEIVE DISCONNECT RESPONSE 




007734 


01 3440 


OOOOOO 


I 02074 


V 


ZATT ; 


NOP 






% JMP 


D 


ZATT 


CLEAT ATTN AND FINISH UP 




007735 


033752 


000207 


111341 


V 


GCHR : 


MOV 


#GTCCHR,R12 




%JMP 


LEV2 . 1 


SEND DRIVE GET COMMON CHAR 





KDBDP 



KDBSO. MICROCODE .,22-APR-1988 11:27:16.96 



o 



KDBOP DICITAL EQUIPMENT CORP. 

HAROWARE/SOFTWARE VECTOR TABLES 



2901 ASSEMBLER VERSION 32 



PASS 22S 



007736 


0337S4 


0000 1 0 


1 1 1 433 


007737 


03 375 2 


000355 


1 02032 


0077 40 


03 375 2 


000210 


10 1441 


007 74 1 


03375 4 


0000 ! 6 


10 1443 


007742 


0 1 0S5 5 


007043 


111646 


0077 43 


0 1 3440 


OOOOOO 


1 02O74 


007 7 44 


01 3740 


007002 


1 03 2 S7 


007 7 4 5 


03 44 5 6 


OOOO 1 S 


1 03 4 63 


00774 6 


0337S 6 


00000 1 


1 13 4 63 


007 7 4 7 


O 1 3 740 


O0700 7 


103471 


OO7750 


01 3440 


OOOOOO 


1 03477 


00775 1 


O 1 3440 


OOOOOO 


1 035 10 


0O7 7 5 2 


O 1 3 4 40 


OOOOOO 


1 1 3 5 30 


007753 


0 13740 


007007 


1 1354 1 


007754 


0 13440 


OOOOOO 


1 1 3550 


007 7 S S 


O 1 3440 


OOOOOO 


1 13 553 


OOOO 1 2 








007756 


0337S 1 


OOOO 1 3 


1 1 3556 


007757 


03375 1 


OOOO 1 4 


103556 


00001 4 








00002 1 








0OO022 








007760 








007 7 60 








007760 









MOV #SDI.DL,R14 %JMP R.GCCH ; 

MOV iKUN . BUFSLOBYT , R 1 2 %JMP D . GSCB ; 

MOV *GTUCHR,R12 %JMP S . GUCH ; 

MOV *<SD I . LL -SO I , H 1 > , R 1 4 %JMP R . GUCH 

ADO *SD I . UN , DBAR\N , BAR %JMP C . SUBU ; 
NOP %JMP D.ZATT ; 



RECEIVE ORIVE GET COMMON CHAR 
[I6K1GET SUBUNIT CHARACTERISTICS BUFFER 
SEND GET SUBUNIT CHAR COMMAND 
i RECEIVE SUBUNIT CHAR 
CHECK IF ALL SUBUNIT'S CHARACTERISTICS ARE IN 
CLEAR ATTN AND FINISH UP 



DRIVE PROCESSOR DIAGNOSTIC MACHINE XFC VECTORS 



MOV 
CLR 
MOV 
MOV 
NOP 
NOP 
NOP 
MOV 
NOP 
NOP 

MOV 
MOV 



, BAR 



#DMREG2 , 
R1 6 

#1 , R 1 6 
#0MREGO , BAR 



OOMREGO, BAR 



XFCPAS 
UP . XFC : 
XFCF I N 
XFCMAX 



- XFCTAB 

#11 . , R1 1 
#1 2 , , R t 1 

-XFCTAB 



%JMP 


XFCOl 


( 1 SK 


1 XFC 


01 - FORMAT TRACK ON 


INDEX 


% JMP 


XFCRW 


XFC 


02 - 


READ N SECTORS 




% JMP 


XFCRW 


XFC 


03 - 


WRITE N SECTORS 




%JMP 


XFC04 


XFC 


04 - 


SEND SDI COMMAND 




%JMP 


XFCOS 


XFC 


05 - 


RECEIVE SDI COMMAND 




%JMP 


XFC06 


XFC 


OS - 


COMPARE DATA PATTERN 


TO BUFFER 


%JMP 


XFC07 


XFC 


07 - 


RETURN DRIVE SIGNALS 




%JMP 


XFCOS 


XFC 


OS - 


ECHO DATA TO DRIVE 




%JMP 


XFCOS 


XFC 


09 - 


INITIALIZE DRIVE 




%JMP 


XFC 1 0 


XFC 


10 - 


WAIT FOR SECTOR/INDEX 








START OF 


U.PROC XFC'S/END OF D 


. PROC ' S 


Xjmp 


XFC 1 1 


XFC 


1 1 - 


READ UNIBUS MEMORV 




%JMP 


XFC 1 1 


XFC 


1 2 - 


WRITE UNIBUS MEMORV 





-UP . 



XFC+XFCUPR+7 
XFC+XFCUPR+8 . 



BIAS FOR U.PROC XFC'S 
FOR EQUATE 
XFC DONE VALUE 
MAXIMUM XFC VALUE 



ASSUME XFCMAX, EQ, 22 
ASSUME XFCFIN,E0,21 
ASSUME XFCUPR,E0,12 

NOTE - THESE HARDWARE ERROR VECTORS MUST START AT OFFOH 
D. PROCESSOR ERROR VECTORS >*» 











.ORG 


AHOFFO 












IMPORTANT *** 


007760 


1 7045 1 


OOOO 1 1 


t 17642 


CON . ER : 


I NC\L 


R 1 1 


R 1 1 


%JMP 


D . STOP 


0 - 


NOT USED (BV HARDWARE) 


00776 1 


038 1 S 1 


OOOO 1 1 


I 1 7 6 42 




XOR 


R 1 1 


R 1 1 


%JMP 


D . STOP 


1 - 


BI RO PB2 


007762 


036 15 1 


OOOO 1 1 


1 1 7642 




XOR 


R 1 1 


R 1 1 


•/oJMP 


D . STOP 


2 - 


BI WR PE2 


007763 


17045 1 


OOOO 1 1 


1 1 7642 




I NC\L 


R 1 1 


R 1 1 


%JMP 


0 . STOP 


3 - 


NOT USED (BY HARDWARE) 


007764 


17045 1 


OOOO 1 1 


1 I 7642 




I NC\L 


R 1 1 


R 1 1 


XJMP 


D . STOP 


4 - 


NOT USED [BV HARDWARE] 


0077S5 


0337 1 1 


003003 


1 0777S 




MOV 


( SUF ) , R1 1 , BUF 


%JMP 


0 . RAMP 


5 - 


RAM PE (ATTEMPT TO CLEAR 


0077S8 


1 1 4544 


000002 


1 12324 




BIT 


* IND I AG , RLL 


%JMP 


D . T IMO 


8 • 


TIMEOUT / IN DIAG M00E7 


007767 


1 7375 1 


000080 


1 1 7770 




MOV\L 


#ER 


. SOP , R1 1 


%JMP 


. + 1 


7 - 


CROM PE 










• * * * 


U . PROCESSOR 


ERROR VECTORS «•> 








007770 


1 1 3740 


00408 1 


1 07774 




MOV 


#ER 


. SOP+ODDP , 


DCRD %JMP 


D . ER 


8 




0O777 1 


0 1 3440 


OOOOOO 


1 07842 




NOP 






%JMP 


0 .STOP 


9 




007772 


01 3440 


OOOOOO 


107842 




NOP 






%JMP 


0 . STOP 


A 




007773 


O 13440 


OOOOOO 


107842 




NOP 






%.)MP 


D STOP 


B 












HIPAR: 
















007774 


0701 S 1 


00047 1 


1 07780 


0 . ER : 


ADD\L 


R1 1 


, R1 1 (PSCLR 


%JMP 


CON . ER 


C - 


NOT USED (By HARDWARE) 


007775 


17375 1 


000O40 


107778 


D . RAMP : 


MOV\L 


#ER 


. SAP , R1 1 


%JMP 


. + 1 


0 - 


NOT USED (BV HARDWARE) 


007776 


1 1 3740 


00404 1 


1 1 7774 




MOV 


#ER 


.SAP+ODDP, 


DCRD %JMP 


0 . ER 


E 




KDBOP 




KDBSO . 


MICROCODE 


, 22-APR 


- 1988 1 1 


; 27 : 


18.98 











KDBOP DIGITAL EQUIPMENT CORP. 

HARDWARE/SOFTWARE VECTOR TABLES 



2901 ASSEMBLER VERSION 32 



007777 
0 1 OOOO 



013440 OOOOOO 107642 



NOP 
. END 



%JMP 

;END OF FILE 



KDBOP 



KDBSO. MICRO CODE., 22-APR -1988 11:27:16. 96 



AC L 0 


000007 


ALGADR 


O340O0 


ALDLMT 


000035 


ALUTST 


000 186 


ATTCOO 


000 1 00 




ATTN 


000002 


AVAI L 


000 1 00 


AVL . LN 


000040 


BA 


037777 


BAORH 


000266 




BADRL 


000265 


BAD . LN 


000034 


BAR 


000OO7 


BA 1 6 


OOOOO 1 


BA 1 7 


0OOOO2 




BA t 8 


000004 


BA 1 9 


OOOO 1 0 


BA20 


000020 


BA2 1 


000040 


BA22 


OOO 100 




BA23 


000200 


BA24 


000400 


BA25 


OO t OOO 


BA26 


0020OO 


BA27 


004000 




BA28 


01 0000 


5A23 


020000 


BCA I D 


000005 


BCAIS 


000O1 5 


BCGRP 


000002 




BC I CSR 


000050 


BDCST 


OOOO 1 5 


BDSNF 


002000 


BECC 


0 1 OOOO 


BECER 


020000 




SERON 


0O04O0 


BERMAX 


000 1 50 


BFRO 


0OOO20 


BFSV 


000 1 00 


BFUL L 


04O00O 




BGOOO 


004000 


8GRUP 


00000 1 


8 IBAO 


000037 


81 BER 


OOOO 1 0 


B [ CSR 


000004 




B I CSRE 


000200 


8IDTYP 


oooooo 


BIEAOR 


000044 


8 lECSR 


OOOO t 4 


6 I GPRO 


000360 


1 


8 I GPR 1 


0O0364 


8 IGPR2 


000370 


BIGPR3 


000374 


B I lOES 


000020 


B IIMSK 


0OOO24 


1 


8 I PSOE 


OO0030 


BIPSFC 


000060 


BIPSRC 


O00034 


BIROCM 


000001 


BIRTRY 


000300 




B I SAOR 


0<00040 


8 I TOO 


000001 


B IT01 


OOOOO 2 


BIT02 


00OOO4 


8IT03 


OOOO 10 




B I T04 


000020 


8 I TOS 


000040 


B ITOS 


000100 


BITOT 


00O200 


8IT08 


000400 




B I T09 


OO 1 OOO 


B I T 10 


0020O0 


BIT 1 1 


004000 


81 T 1 2 


01 OOOO 


BIT 1 3 


020000 




B I T 1 4 


040000 


8 I T 1 S 


100000 


BIT 1 6 


OOOOO 1 


8 I T1 7 


000002 


BIT 1 8 


0O0004 




B I T 1 9 


OOOO 1 0 


8 I T20 


000020 


BIT2 1 


000040 


BI T22 


000100 


BIT23 


000200 




B I T24 


0O04O0 


81 T2S 


00 1000 


8IT26 


002000 


81 T27 


O04O0O 


SIT28 


0 10000 




B I T29 


020000 


8 I T30 


040000 


8 IT31 


100000 


BI UCSR 


000100 


6 IWRCM 


0O0OO4 




B I WS T A 


000054 


BLAST 


1 00000 


BLOCK 


000001 


BLRWR 


001 000 


BLSTB 


040000 




BMAPON 


0000 1 0 


BNXCOP 


000004 


B0ARD2 


001000 


BRANCH 


003752 


BRARS 


0OOO20 




BRCTS 


000040 


BREG 


000006 


SRLV4 


000001 


BRL V4R 


000400 


BRL V4S 


OO0020 




BRL V5 


000002 


BRL VSR 


00 1000 


8RLV5S 


000040 


BRL V6 


000004 


BRL V6R 


002000 




BRL V6S 


000 1 00 


BRL V7 


00001 0 


BRLV7R 


004000 


BRL V7S 


000200 


BROKE 


0 1 OOOO 




BRTRY 


1 00000 


BTCNT 


000236 


BTROTH 


004OO0 


BUF 


000003 


BUFBEG 


002055 




BUPENO 


005255 


BUFLMT 


00004 1 


BUFPTR 


0001 33 


BUFPOO 


000 1 33 


BUFPO 1 


000 1 35 




BUPP02 


000 1 37 


BUFP03 


OOO 1 4 1 


BUFP04 


000 1 43 


BUFPOS 


000 1 45 


BUFP06 


000 1 47 




BUPP07 


0OO1 5 t 


BUFP08 


000 1 S3 


BUFP09 


000 1 55 


BUFP 1 0 


000 1 57 


BUFP 1 1 


OOO 1 6 1 




BUPP 1 2 


OOO 1 63 


BUFP 1 3 


000 f 65 


BUFP 1 4 


000 1 67 


BUFP 1 S 


0001 7 1 


BUFP 1 6 


OOO 1 73 




BUFP 1 7 


000 1 75 


BUFP 1 8 


000 1 77 


BUFP 1 9 


00020 1 


BUFP20 


000203 


BUFP2 1 


000205 




B UFP22 


000207 


BUFP23 


0002 1 1 


BUFP24 


0002 1 3 


BUFP25 


0002 1 5 


BUFP26 


0002 1 7 




8UPP27 


00022 t 


BUFP28 


00O223 


BUFP29 


000225 


BUFP30 


000227 


BUFP3 1 


0O023 1 




8UPP32 


000233 


8UFP33 


000235 


8UFP34 


000237 


BUFP35 


00024 1 


BUFP36 


000243 




BUPP37 


0O024S 


BUFP38 


000247 


BUFP39 


0002S 1 


BUFP40 


000263 


BUFP4 1 


000255 




BUFP42 


0002S7 


BUFP43 


000261 


BUFP44 


000263 


BUFP4S 


000265 


BUFP46 


0OO267 




BUFP47 


00027 1 


BUFP48 


000273 


8UPP49 


000275 


BUFP80 


000277 


BUFP5 1 


000301 




BUFP52 


000303 


8UPR t . 


005255 


SUPR2 . 


005672 


BUF . BC 


00001 2 


BUF . BP 


000002 




BUF . DL 


0004 1 5 


BUF . EC 


000401 


BUF . ED 


000400 


BUF . GP 


000011 


BUF . HH 


000004 




8UF . HL 


000003 


BUF . LL 


00001 5 


BUF.NL 


OOOOOO 


8UF . SO 


000006 


BUF .ST 


000001 




BUF . TA 


OOOOOS 


BUF . UA 


00OOO7 


BUF . US 


000010 


BUF . U1 


00001 3 


BUF . U2 


00001 4 




BUF . 56 


000000 


B . BAO 


000010 


8 . BTO 


000004 


B . CPE 


000200 


8 . CTE 


010000 




B . DTVP 


0004 1 6 


B . I CE 


00000 1 


B . ISE 


002000 


8. 1 ve 


000400 


8 . LED 


OOO02O 




B . LOOP 


000 1 00 


B . MPE 


004000 


8 . MTCE 


020000 


8 . NABO 


000001 


8 . NEX 


000002 




S . NMR 


040000 


B . NRTY 


OOO20O 


B . ODO 


000040 


8 . RDS 


000040 


B . RTO 


000020 




B . SPE 


OOO 1 00 


B . S TO 


OOOO 1 0 


8 . TOF 


00 1 000 


B2TST 


000 1 6 1 


CCLASS 


000400 




CCS RWO 


000032 


CCSRWl 


00003 3 


CDDNK 


OOOO 1 6 


CDUPLA 


001 S43 


COUPLB 


001550 




CDUPUC 


OO 1 5 62 


COUPL D 


00 1 563 


COUPLE 


00 1 586 


CFLAGS 


000320 


CF . ATN 


000200 




CF . MSC 


OOO 1 00 


CF . THS 


OOOO20 


CHGF LG 


000202 


CHGMOD 


O0O2O 1 


CKSTO 


0O37 1 3 




C L I MI T 


000 1 42 


CLK 


0004 64 


CLKP 


000463 


CLKOO 


000472 


CLKOl 


0OO5O5 




CL K02 


000S04 


C LK 1 


0004 6 2 


CLK 1 0 


00046 1 


CLKl 8 


000480 


CLK32 


0O0458 




C L K8 


000457 


C L K6 4 


0OO45 5 


CLRERR 


000 1 65 


CLRTST 


00005 1 


CMOCOF 


000030 




CMD L E N 


00002 G 


CMDL I M 


000024 


CMDD 


000004 


CMDPDF 


00003 1 


CMOPTR 


000027 




CMODE L 


000022 


CMPBUF 


000242 


CNTF LG 


000 1 70 


CMT . LN 


000030 


CNVTV 1 


000040 




CNVT V 2 


000042 


C N V T V 3 


00004 4 


CNVT V 4 


000045 


CN . ERR 


004000 


CODVER 


000023 




COMPL T 


000 1 7 6 


CONT 


00000 1 


CONTCO 


t 52000 


CDNT , F 


00 1333 


CON . ER 


0O7760 




CON . ST 


000 1 70 


C0PY4 


oooooo 


CPE 


OOOO 1 2 


CR 


000004 


CRDY 


OOOO 1 0 




CRI 


000004 


CRY 


000022 


CSEEKA 


001 675 


CSERR 


OOOO 10 


CSR 


00003 1 




CTMOUT 


000 1 70 


CYCLE 


000552 


CYLSTR 


1 70000 


C$TYPE 


000002 


C . AONL 


OO 1 624 




C . ATTN 


001 630 


C .OCON 


001 665 


C . OUPL 


001 54 1 


C . OUPX 


001 627 


C , I MFF 


001813 




C . LOGA 


001 63 6 


C . LOGS 


00 1633 


C .SEEK 


001 673 


C . 5UBC 


001 6 60 


C . SUBU 


001 64 6 




D A T E N 0 


0 3 3 3 1 7 


D ATT 


00O40O 


08 AR 


OOOO 1 5 


DCERR 


OOOOO 1 


DCLASS 


001000 




DCL K 


000030 


DCMASK 


0001 70 


OCN . ST 


OOOOO t 


OCN . TT 


000200 


DCRD 


000004 




OCRS 


00000 1 


OCRTST 


00025 1 


DOC 


002000 


ODD 


004000 


DER 


OOOO 1 1 




DERR 


000004 


DEVCL 


000377 


DFAI L 


002000 


OHANG 


000046 


DI 


000400 




D I AG 


OO0400 


OINITA 


00 1 024 


0 I N ITS 


001027 


01 NITC 


001030 


OISCON 


000204 




0 I SM 


000062 


0 I SN 


00006 3 


DL 1 1 AO 


1 77560 


DL 1 t 44 


1785 1 0 


DMBEG 


020000 




OMBP C 


000002 


DMOBG 


OOOOOO 


DMDT 


004020 


OMNTRY 


003826 


DMODE 


040000 




DMOD T 


0000 1 2 


DM0 VH 


OOOO 1 1 


DM0 VL 


OOOO 1 0 


OMPC 


003832 


DMREGO 


OOO0O7 




OMREG 1 


00000 1 


DMREG2 


000002 


□MREGS 


000003 


0MREG4 


000004 


0MREG5 


OOOOOS 




DMREG6 


OOOOOS 


DMREG7 


OOOOOO 


DMSTR 


OOOO 1 3 


DMTEMP 


0001 8 6 


DM . 8EG 


OO 1 352 




DOFFOA 


002053 


D 0 F FOB 


00206 1 


DPF 


000028 


DPROC 


OOOOO 6 


DRAMPE 


000304 




ORAVt 


0 1 0000 


DRDUP 


002000 


DRDY 


OOOOO ! 


DRINIT 


004000 


DRDMPE 


000266 




ORP L C A 


00 1 067 


DRPLCB 


001 107 


ORPLCC 


00 1 1 1 2 


DRPLCD 


0O1 1 27 


ORPLCX 


00 1 105 




ORP L C 1 


OO t 14 1 


DR VCLR 


000005 


ORVOL 


O0400O 


DRV . AT 


0O2000 


DRV . AV 


0O4000 




ORV . C t 


004000 


DR V . C 2 


002000 


ORV . C3 


OO 1 000 


DRV . C4 


000400 


DRV . DB 


00 1 000 




ORV . 00 


004000 


ORV . DE 


000200 


DRV . DF 


O0OO20 


DRV . DR 


000O4O 


DRV , E L 


OOOO 1 0 




ORV . FO 


002000 


DRV . OA 


000200 


ORV . PE 


000040 


DRV . PS 


000002 


DRV . RE 


000 1 00 




OR V . RR 


000 1 00 


DRV . RU 


OOOOO 1 


DRV . SN 


1 7000O 


ORV . SR 


000020 


DRV . SU 


1 70000 




ORV . S 1 


0 1 0000 


DRV.S2 


020000 


DRV . S3 


040000 


DRV . S4 


100000 


DRV . S7 


0OO4OO 




ORV . UM 


1 7 6000 


ORV . U 1 


0 1 OOOO 


ORV . U2 


020000 


ORV . U3 


O4O00O 


DRV . U4 


100000 




ORV .we 


OOOO 1 0 


ORV . W1 


0 10000 


ORV .W2 


020000 


ORV .W3 


O4000O 


ORV .W4 


1 OOOOO 




OSDIEA 


00 1 744 


osoies 


001 763 


osoiec 


001 753 


OSER 


000034 


DSK . LN 


000054 




OSL EOS 


000 1 5 1 


OSR 


0O0035 


DSTSH 


000007 


OSTSL 


000006 


DTEMP 1 


0OO2O8 




OT IMEA 


002 1 1 3 


OTMP 


OOOO 1 2 


DTSTBL 


007 404 


OUPVC 


001000 


DUP . LN 


00001 4 




OXFC 


O 1 OOOO 


0 . ALBF 


OO30O6 


D . ARTC 


003200 


0. ATTN 


001053 


0 . AVAL 


0O1O54 




0 . 8FCA 


0O247 6 


0 . 8FCK 


002475 


0 . CLCS 


00 1 270 


0 . CLRS 


00201 1 


D . CLUR 


002306 




0 . CPUL 


002507 


0 . OBNO 


003254 


0 . 0 XAG 


000053 


0. OIVO 


003257 


D . ONSK 


00301 6 




D . DONE 


002022 


D . DONZ 


0020 1 5 


0 . OTER 


00234 1 


D . OVDA 


00326 1 


D . DVOB 


0O3282 




D . D V DC 


0032 64 


D . D VDD 


0032 6 5 


D . DVDE 


O03267 


D . DVDF 


O0327 1 


D . OVOG 


0O3272 




D . ECKA 


OO 1 72 1 


D . E CK8 


00 t 72 3 


0 . ECKC 


00 1 730 


0 . ECKO 


001735 


0 . BCKR 


OOl 704 




0 . ECKS 


001714 


D . ECRA 


00 1 7 1 1 


D . ECRB 


001 7 1 2 


0 . EERR 


0O2343 


D . END 


OOOl 3 1 




0 . ER 


007774 


D . E RCK 


001 7 1 5 


D . ERRD 


00 1 002 


D . ERRO 


OOl 773 


D . ERR 1 


0OO787 




0 . EROA 


002006 


D . E R 1 A 


000776 


D . E . C . 


000003 


D . GECC 


003O02 


0 . GGRP 


0O2544 




0 . GMS T 


003572 


D . GPRE 


002502 


D . GRPC 


002537 


0 . GSC8 


002032 


0 . GUNF 


002023 




0 . HCEA 


00240 1 


0 . HCEC 


0024 1 5 


D . HCED 


002422 


0 . HCER 


002352 


D . HCEO 


0O236 1 




0 . I DLA 


OO0700 


0 . I DLS 


000707 


D . I DLC 


000727 


0 . lOLD 


000732 


D . IDLE 


000701 




0 . I DL F 


00073 6 


0 . IDLG 


000742 


D . I DLH 


000743 


0 . lOL I 


000745 


D . I DL J 


000747 




D . I D L M 


000752 


D . IDLN 


000755 


D . I N I T 


00 1 022 


D . INSV 


002037 


D , I NSO 


0O2OO5 




D . I NS 1 


0O2O3 S 


D . INS2 


00 1 672 


0 . I ODA 


00225 1 


D . I ODB 


002252 


D . I ODC 


0O2265 




0 . I 000 


002272 


0 . lOON 


00223 1 


D . I OEA 


002455 


0 . lOER 


002424 


D . loex 


0O23OS 




0 . I OPR 


0024 67 


0 . I OPW 


002465 


0 . LDHO 


003053 


0 . LOGF 


002043 


D . LRER 


0O2342 




0 . NCLK 


001766 


0 . NOBF 


0023 1 0 


0 . DFFO 


O02045 


0 . OFFL 


002084 


D . DLRO 


00207 1 




0 . ONLN 


00 loss 


0 . OVER 


002323 


0 . PCMB 


00 1 045 


0 . PCMO 


001034 


D . RAMP 


0O7775 




0 . RAMX 


000704 


0 . RBLH 


002460 


0 . RCLR 


001 27 1 


0 . RCTE 


002340 


0 . READ 


0O26OO 




0 . RECC 


002744 


0 . REOA 


002802 


D . REOB 


0026 13 


0 . REDC 


002820 


D . REoe 


002633 




0 . REOF 


002673 


0 . REOG 


002677 


0 . REOH 


002700 


0 . RED I 


00270 1 


0 . REOJ 


0O2764 




D . REOL 


002773 


0 . REOM 


002775 


0 . REON 


002776 


O.REDX 


002606 


D . REOl 


0O2632 




0 . RLF 1 


0026S3 


0 . RLF2 


00267 1 


D . RNBF 


002670 


0 . RPLC 


00106 1 


D . RRDE 


0O233S 




D . RRDY 


000525 


0 . R RWE 


002333 


0 . RSAV 


003368 


0 . RSTR 


0O0002 


D . RTDE 


002327 




D . R VGA 


00 115 1 


0 . RVCT 


00 1 1 42 


0 . RVC2 


003273 


0 . RVC4 


003323 


0 . RVC8 


0O3323 




D . R V C 8 


0033 42 


0 . RVOX 


00332 1 


0 . RV2A 


0033 1 7 


0.RV4A 


003335 


D . RV4B 


0O3337 




D . RV 8 A 


003353 


0 . RWRA 


002332 


0 . RWRK 


O0233 1 


0 . SOI E 


0O1742 


0 . SOIF 


0O177O 


1 


0 . SD I G 


OO ! 7 7 1 


D . SEEK 


00 1 163 


0 . SETA 


O02303 


0 . SETS 


00300S 


D . SETS 


0O23O2 




D . SGRP 


002535 


D . S L BA 


O03 23 4 


D . SLBN 


003233 


0 . SMOV 


002 108 


D.SMVX 


0O2104 


m 


D . SRTC 


0O30S5 


D . SSET 


0020 1 3 


D . STOP 


007842 


0 . STPA 


007640 


D SUCH 


001164 




D . T I ME 


0O2 1 1 2 


D . T IML 


002 1 2 1 


D . T IMO 


002324 


0 . T IMR 


002 1 10 


D . TKEA 


0O2337 




0 . TKER 


00233 6 


D . TOER 


00232 6 


D . TOPO 


00 1 1 65 


D . VECA 


OO 1 167 


D . VECB 


0O12O8 




D . VECP 


OO 1 16 6 


D . VECT 


OO 1 170 


0 . WA I T 


002073 


0 . WD AT 


002570 


D . WDTB 


002572 




0 , WD T C 


0O25 74 


D . WDTD 


002576 


D . WHDA 


002552 


0 . WHOB 


002554 


0 . WHDC 


0O2555 




0 . WHDR 


0O25 50 


D . WR I T 


002 1 23 


D . WRTB 


002 1 33 


D . WRTC 


002 I 40 


0 . WRTE 


0O2146 




D . WRTF 


0O2 176 


D . WRTC 


0022O1 


D . WRT I 


002223 


0 -WRT J 


002227 


0 . WRTX 


0O2 13O 




O.WSAF 


002520 


D .WSGA 


0025 1 5 


0 . WS I G 


002S 13 


0 . ZATT 


002074 


ECC 


0O0007 




ECCMSK 


1 76000 


ECCRD 


000440 


ECC9 . 1 


00003 S 


ECC9 . 2 


000046 


ECC9 . 3 
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OOOO07 


SOI . DL 


OOOO 1 0 


SD I .DP 


000070 


SDI . EC 


00003S 


SD I . ER 


000035 


SOI . ES 


00OO2S 


SD I . EO 


000020 


SDI . E 1 


OOOO 1 7 


SO I . FC 


000073 


SD I . GC 


O0O06S 


SOI .GO 


000074 


SD I . GP 


OOOO 1 3 


SD I .HI 


000063 


SO I . H2 


000064 


SD I . I 1 


000037 


SO I . I 2 


000040 


SD I . I 3 


O0OO4 1 


SD I . L L 


000 1 0 1 


SOI . LN 


000070 


SDI . LT 


000034 


SD I . L 1 


000075 


SD I . L 2 


000076 


50 I .Ml 


00007 1 


SOI . M2 


000072 


SOI .08 


00002 4 


SD I . OM 


00O025 


SD I .OP 


000054 


SD I . PH 


000 1 00 


SOI -PL 


000055 


SDI . PO 


000022 


SOI . RC 


000034 


SD I . RH 


000032 


SD I . RL 


00003 1 


SOI . RO 


0O0023 


SOI . RS 


00003 6 


SO I . RT 


000067 


SD I . RV 


000077 


SDI .50 


000057 


SO I . SL 


000001 


SDI . SS 


00001 4 


SO I . ST 


000000 


SD I . S V 


00002 1 


SD I . SW 


000003 


SO t . S 1 


000044 


SDI . 32 


O00045 


SD I .34 


0OOO50 


SOI . S5 


OOOOS 1 


SOI .SB 


000052 


SDI .57 


000053 


SDI . TG 


0000 6 6 


SD I - T I 


O0OO42 


SOI. TM 


000004 


SOI .TO 


000033 


SDI . UB 


0O0OO6 


SDI , UE 


000043 


SD I . UF 


00OO6O 


SOI . UG 


000005 


SDI .UN 


00004 3 


SOI . V 1 


00006 1 


SD I . V2 


000062 


SD I , XH 


OOOO 1 6 


SD I .XL 


OOOO 1 5 


SDI . X R 


000033 


SD I . 1 


00 1 355 


SDI. IT 


OOOO 1 0 


SD [ . 1 2 


O0O074 


SD I . 2 


00 1 475 


SDI . 2 T 


00004 7 


SD I , 3 


00 1 6 1 5 


SD I . 4 


00 1 735 


SDPF 


000000 


SDRO 


000430 


SD RRD Y 


00052 2 


SD T I MO 


000200 


SOWRT 


000374 


SO . RS 


0005 1 6 


SD . RS T 


0005 14 


SEC 


000020 


SE CC 


OOOO 1 6 


S ECCT 


OOOO 1 7 


SECS Z 


000400 


SEC T R 


OOOO 1 2 


SEEK 


000002 


SEEKGS 


00 1 526 


SEEKL 


O0OOO6 


SEKPRV 


00005 1 


SEKSAV 


OOOOS2 


SBOERR 


000003 


SEOTST 


000022 


SEOUEN 


00001 0 


SE90 1 


000030 


SERIAL 


0OOO4O 


SES 


040000 


SETCRY 


0O3734 


SEX2SK 


000036 


SF 


0004OO 


SPERR 


000002 


SFT20 


0002 1 4 


SGRPCD 


107000 


S IMTST 


000000 


SLAT 


020000 


SM 


000040 


SNGLOP 


003647 


SRM 


OOOO 1 5 


SRSGEN 


OOOO 1 1 


SSE 


OOOO 1 4 


SST 


002000 


STARSP 


000366 


START 


0O0432 


STCACH 


0333 1 7 


STDALN 


000400 


STEP 


OOOO 1 1 


STEP 1 


004000 


STEP2 


0 1 OOOO 


STEP3 


020000 


STEP4 


040000 


STES T 


000030 


STOP 


00001 1 


STOPCM 


1 40000 


STQPEN 


020000 


STORE 


003747 


STORCC 


003673 


STORE 


003744 


STQRT 1 


0O3621 


STRTCD 


O7O4O0 


STRT . F 


00T332 


STS 


0O4OO0 


ST . ABO 


000002 


ST . AVL 


000004 


ST . CMO 


0,0000 1 


ST . CMP 


000007 


ST . CNT 


00001 2 


ST . DAT 


00001 0 


ST . DRV 


000013 


ST . HST 


00001 1 


ST , MFE 


000005 


ST . MSK 


000037 


ST . OFL 


000003 


ST . SHF 


000007 


ST . SUB 


O0OO40 



SWAB 003 tee 

SVNCL 000274 

S . CFL 1 00 1 367 

S CYLL 0000:4 

S . DCN3 00 1 4 1 I 

S.LBNH 000017 

S.LDPC 003604 

S.LD14 003606 

S.LRSP 001S06 

S.ROTI. 003574 

S.SECS 000030 

S STDB 003620 

S.ST14 003617 

S.TRAK 000027 

TEST OOOOOS 

TMR.MC 0001 74 

TP012 0O0442 

TP017 OOOS03 

TSTRTN 000524 

T6 000067 

UCRD O0OOO4 

UDDI 000010 

UF.MSK 000003 

UF . 576 O00OO4 

UNERR 000040 

UPF 000026 

UTEMPI 000210 

VAXO OOOOOS 

VC.RSP 000000 

V.AVAL 007721 

V.ERRC O07661 

V.OCRl 007737 

V . OL RD 0077 1 I 

V.RVC8 007646 

V.TOPO 007651 

WMCI 000007 

WRITE 000OO4 

WRT 000002 

XFCMAX 000022 

XFCSST 0034S4 

XPC03 0034B3 

XFC07 O03S3O 

XFC1A O034O7 

XFC5A 003500 

XF1IB 0035B2 

X.SSDI 001004 

ZF1.G 000010 

$END 010000 

$SDR1 000520 

$SD3 O0O4O4 

$$KOB 000002 





ST . sue 


000000 


ST .WPR 


000006 


SUPF 


000000 


SUSP 


OOOO40 




SWM 


000005 


SY 


000 1 1 2 


SYNC 


000202 


SYNCH 


023000 




SYO 


000 1 1 2 


SYa 


000 1 22 


S . AORH 


000023 


S . ADRL 


000022 




S . CLRB 


003623 


S . CL 1 1 


0020 1 5 


S . CMOD 


00 1 360 


S . CYLH 


00002s 




S . OCLR 


001 401 


S . DCNE 


001413 


S . DCN 1 


00 1 403 


S . 0CN2 


00 1 4 1 4 




S . EREC 


001 426 


S . SR UP 


000026 


S . GUCH 


00 1 44 1 


S . INIT 


001 465 




S . LBNL 


00001 6 


S . LDCC 


003606 


S . LOCY 


003607 


S . LOOB 


003607 




S . IDR2 


003602 


S . LD 1 1 


003603 


S . LO 1 2 


003804 


S . LO 1 3 


003605 




S.LOIS 


003607 


5 . LO 1 6 


0036 1 0 


S . LO 1 7 


0036 1 1 


S . L L 1 2 


0036 1 2 




S .ML12 


003613 


S . ONLN 


00 1 467 


S . OPFL 


00003 1 


S . RCAL 


001471 




S . RR 1 7 


003577 


S . RUNN 


00 1 504 


S . SDI 1 


003600 


S . SEC I 


00003 1 




S . SEEK 


00 1 5 10 


S . SN03 


00 1 375 


S . SRM 


00053 1 


S . STCC 


0036 1 7 




S . STPC 


0038 1 5 


S . ST 1 1 


0036 1 4 


S . ST 1 2 


0036 1 5 


S . ST 1 3 


0036 1 6 




S . ST 1 5 


003620 


S . ST 1 6 


00362 1 


S . ST 1 7 


003622 


S . SWAB 


00357S 




TEMP 


00O2S6 


TEMP 1 


0OOO46 


TEMP2 


000047 


TEMPS 


000050 




TESTBL 


O0OO04 


THEN 


000451 


TMOUT 


000276 


TMR . BS 


0001 76 




TOPOL 


000220 


TOPRSP 


0001 57 


TP010 


0004 1 1 


TP01 1 


0004 1 7 




TP0t3 


00045 1 


TP01 4 


000432 


TP015 


0O0536 


TP01 6 


000432 




TSBRPE 


000264 


TSCRPE 


0000 13 


TSTCNT 


000000 


TSTHNE 


000014 




TSTXL 


000142 


T3 


O00054 


T4 


000060 


T5 


000064 




T7 


000075 


TI 


000101 


UBAR 


OOOOOS 


UBURST 


000140 




UCRS 


000014 


UCSREN 


OOO400 


UDA1 


000001 


UDD 


000005 




UDS 


OOOO 15 


UER 


000007 


UP . OMR 


000001 


UF . CMW 


000002 




UF . RMV 


000200 


UF . RPL 


100000 


UF .WPH 


020000 


UF .WPS 


010000 




UMP 


000020 


UMPN 


000000 


UNC . RM 


000200 


UNC . SS 


100000 




UN I TF 


1 77400 


UNLOCK 


003570 


UNSUCC 


000175 


UN . BUF 


00 1 355 




UPROC 


000O26 


UP . XFC 


0077 60 


UO . CNT 


000000 


URETRY 


000040 




UTMP 


000010 


UWMC I 


OOOOO 6 


U8K 


oootoo 


VAXINT 


000400 


0 


VAX . PO 


000400 


VC , CMO 


000000 


VC . OMM 


1 77760 


VC . LOG 


000020 


< 


VECT 


000010 


VECTAB 


007643 


V.ATTN 


00765S 


V . ATT2 


0O7712 




V , CMO 1 


007675 


V . OCLR 


007657 


V . OCON 


007732 


V . DRVC 


007643 


a 


V.ERRO 


007655 


V . ERR1 


007705 


V , ERSK 


007664 


V . GCHR 


007735 


M 


V . GCR2 


007742 


y . GSTA 


007727 


V . INIT 


007654 


V . NULL 


007710 




V . ONAV 


007724 


y . ONLN 


0077 1 1 


V . RVC3 


007644 


V . RVCS 


007645 


cc 


V . SEEK 


007702 


y . SKON 


00766S 


V .STAT 


00773 1 


V .SUCH 


0077 1 4 




V . 2ATT 


007734 


WAIT 


000 156 


WCI 


000005 


WD 


000000 


0 


WRAP 


000000 


WRC 


0O0037 


WRFST 


OOOOOS 


WR I TCP 


1 22400 


u. 


WRNXT 


00001s 


WRRDXR 


1 3 1 000 


WRROX 1 


1 75377 


WRSNO 


000003 


M 


XSNCOO 


1 20000 


XBNSTR 


1 70000 


XCMP 


000200 


XFCF I N 


00002 1 


U 


XPCPAS 


000014 


XFCRET 


004006 


XFCRTA 


004010 


XFCRW 


003483 


(A 


XFCTAB 


O07744 


XFCUPR 


00001 2 


XFC01 


003367 


XFC02 


O034S3 


-1 


XPC04 


003*71 


XFC05 


003477 


XFC06 


0035IO 


XFCOSA 


003518 




XFC08 


003541 


XFCOSA 


003544 


XFCOSB 


003547 


XFC09 


003S50 




XPCIER 


003462 


XFC10 


003553 


XFC11 


003556 


XFC12 


003868 




XFC5B 


003506 


XF . REP 


003405 


XF04A 


0O3474 


XF1 1A 


003861 




XF1 1C 


003564 


XF1 10 


003565 


XRWRER 


003461 


XSSTAA 


001018 




X . SSDS 


001012 


X . SSD T 


001066 


X.SSOX 


001007 


X .SSTA 


001015 




ZRO 


000021 


4DPASS 


000131 


$ORPe 


00O27 1 


$ECC 


000434 




$S0 11 


000346 


$SDI2 


000347 


$SDI3 


OO0352 


$SDI4 


000372 




$S0R2 


00052 1 


$S0R3 


000523 


$SD 1 


000402 


$SD2 


000403 




$S04 


0004 1 3 


$S05 


000423 


$$BDA 


000002 


$$KDA 


000001 




$$00A 


000001 


$$UDA 


000000 
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$$BOA 


1 


- 0 


8 


- 0 


1 2 


0 




5 1 


-0 


5 1 


- 0 


5 1 


0 




80 


- 44 


S3 


-73 


83 


1 03 


$$KDA 


1 


-0 


1 


-0 






$SK08 


1 


-0 


1 


-0 






$$ODA 


1 


-0 


1 


-0 


8 - 


0 




6S 


-0 


65 


-0 


7 1 


0 


$$UOA 


1 


■0 


S 


-0 


1 2 


0 




45 


-0 


46 


-0 


59 - 


0 




1 1 1 


-467 


1 1 6 


-521 


117- 


527 


$OPASS 


84 


-13 1 










SDRPE 


93 


-271 










$ECC 


108 


-434 










$END 


229 


-SOOO 










$SD 1 


1 04 


-402 










$SD2 


104 


■403 










$SD3 


104 


-404 










$S04 


109 


■413 










$SD5 


109 


■423 










$SD I 1 


99 


■348 










$S0 I 2 


99 


■347 










$SD I 3 


99 


■ 382 










$S0 I 4 


101 


■372 










$SDR 1 


1 1 8 


■ S20 










$SDR2 


1 1 6 


■ 52 1 










$SDR3 


1 1 6 


■523 










ACLO 


1 2 


■O 


1 3 


-0 


1 3 - 


0 


ALGADR 


es 


■0 


65 


-0 


65- 


O 


ALOLMT 


48 


O 


48 


-0 






ALUTST 


S3 


■54 


88 


-166 






ATTCOD 


45 


■O 










ATTN 


25 


■0 


99 


- 363 


100- 


362 


AVAI L 


25 


■0 


99 


-353 


101 - 


37 1 


AVL . LN 


S3 


■o 










B . BAD 


30 


■0 










B . BTO 


42 


•o 










B . CPE 


42 


■o 










3 . CTE 


42 


-0 










8 . DTYP 


42 


-0 










B . I CE 


42 


■0 










B . ISE 


42 


■0 










B . IVE 


42 


■0 










B LED 


30 


■0 










B . LOOP 


30 


■0 










B . MPE 


42 


■0 










B . MTCE 


42 


■0 










B . NABO 


30 


■ o 










B . NEX 


42 


■0 










B . NMR 


42 


■0 










B . NRTY 


30 


-0 










8 . ODD 


30 


-0 










B . RD5 


42 


0 










8 . RTD 


42 


-o 










B . SPE 


42 


-0 











1 3-0 
67-0 
202 - 353 1 



1 4 


-0 


1 4 


-O 


1 s 


0 


1 5 


-0 


1 8 


-0 


22 


0 


30 


-0 


38 


0 


45 


0 


48 


-0 


64 


-0 


65 


-0 


67 


0 


7 1 


-0 


74 


•0 


74 


0 


74 


-0 


7S 


0 


7 B 


3 


79 


-31 


9 1 


- 25 1 


9 1 


-25 1 


9 1 


253 


1 1 9 


- 54 1 


176 


-2544 


224 


7400 


225 


- 74 1 S 


226 


74 16 


223 


7760 






1 3 


-0 


1 5 


-0 


1 5 


0 


1 8 


-0 


30 


-0 


45 


0 


4 6 


- 0 


S3 


O 


65 


O 


65 


-0 


33 


- 1 04 


S3 


-113 


S5 


1 42 


1 2 1 


-70 1 


1 85 


- 3055 


224 


7404 


















1 5 


- 0 


1 5 


- 0 


1 8 


0 


20 


- 0 


2 1 


-0 


22 


0 


22 


-0 


25 


0 


27 


0 


29 


-O 


70 


-O 


74 


-0 


74 


0 


75 


-0 


83 


-113 


93 


266 


94 


- 302 


99 


353 


1 00 


362 


101 


- 373 



12 1-732 
121 -722 



122- 
12 1- 



740 
732 



122-742 
121 -733 



122-743 
1 22-740 



1 22 - 753 
1 22 - 743 



122-750 122-752 153-1606 157-1745 1 8 1 - 2 1 OO 
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B . STO 


42 


0 
























B . TDF 


42 


0 
























82TST 


S3 


63 


87 


1 6 1 




















BA 


2 1 


0 


30 


0 


43 


-O 
















BA 1 6 


2 1 


O 


30 


0 


43 


-O 


43 - 


0 












BA 1 7 


2 1 


0 


30 


0 


43 


•0 


43 - 


0 












BA 1 8 


30 


0 


42 


o 


43 


-o 
















BA 1 9 


30 


0 


42 


0 


43 


-0 
















BA20 


30 


0 


42 


o 


43 


-0 
















BA2 1 


30 


o 


42 


0 


43 


-o 
















BA22 


42 


o 


43 


0 




















BA23 


42 


o 


43 


0 




















BA24 


42 


o 


43 


o 




















BA25 


42 


0 


43 


0 




















BA26 


42 


o 


43 


0 




















BA27 


42 


0 


43 


0 




















BA28 


42 


0 


43 


0 




















Bfi29 


42 


0 


43 


0 




















BAD . LN 


52 


0 
























BADRH 


5 1 


0 
























BADRL 


5 1 


0 
























BAR 


1 8 


0 


76 


0 


88 


- 1 72 


95 - 


31 1 


96 


-316 


9 6 - 


331 


98 - 




1 13 


503 


1 19 


535 


1 3 1 


-711 


121 - 


737 


122 


- 755 


123- 


787 


1 23 - 




1 29 


105S 


130 


1061 


1 30 


- 1064 


t30- 


1087 


1 30 


- 1 070 


130- 


1 077 


130- 




132 


1 1 42 


1 32 


1 1 45 


1 32 


-1147 


132- 


1 1 50 


132 


-115 1 


132- 


1152 


132- 




136 


1 1 73 


1 36 


1 1 78 


138 


-1178 


138- 


1 203 


137 


-1215 


141 ■ 


1 273 


141 - 




1 48 


1 375 


1 48 


1376 


1 48 


- 1 405 


1 48 - 


141 1 


148 


-14 14 


148- 


1418 


148- 




1 50 


1476 


1 50 


1477 


1 50 


- 1 500 


ISO^ 


1 506 


1 50 


-1510 


150^ 


15 17 


151 - 




154 


16 11 


1 54 


16 13 


154 


-16 14 


1 S4 ■ 


1820 


154 


- 1 82 1 


154^ 


1 63 1 


154- 




155 


1 70O 


155 


1 70 1 


1 56 


-17 15 


158^ 


1716 


156 


-1721 


156^ 


1723 


158- 




I 5S 


2004 


159 


20 1 6 


1 59 


- 2023 


1 59 - 


2025 


159 


- 2032 


159 ■ 


2034 


1 60- 




1 60 


2064 


1 6 1 


2074 


1 6 1 


-2105 


16 1- 


2 106 


1 S2 


-2112 


182- 


2 117 


1 62 - 




1 64 


2 163 


1 64 


2 167 


1 64 


-2175 


164- 


2200 


1 64 


-2204 


164- 


22 10 


1 64 - 




1 65 


2237 


165 


2240 


1 65 


-2244 


165- 


2253 


1 65 


-2255 


165- 


2260 


165- 




1 66 


2306 


166 


23 1 1 


1 6 6 


-2314 


1 67 - 


2343 


1 68 


- 2344 


168- 


2345 


1 68- 




1 S9 


2405 


169 


24 1 2 


1 69 


-2413 


169- 


24 17 


1 69 


-2422 


17 1- 


2425 


17 1- 




1 7 1 


24S0 


1 7 1 


246 1 


1 7 1 


■ 2462 


17 1- 


2463 


1 7 1 


-2464 


172- 


2465 


1 72- 




1 73 


2503 


173 


2505 


176 


-2544 


178- 


2546 


1 76 


- 2547 


177- 


255 1 


1 77- 




1 79 


2 6 16 


1 79 


262 1 


1 79 


-2626 


1 79 - 


2 630 


1 79 


- 2632 


1 80- 


2634 


1 80- 




1 80 


2666 


1 30 


2867 


181 


-2700 


18 1- 


2702 


1 8 1 


- 2704 


18 1- 


27 12 


18 1- 




1 82 


2764 


132 


2767 


182 


-2774 


1 82- 


2776 


182 


-3005 


132- 


30 1 0 


182- 




1 87 


3075 


187 


3 116 


1 87 


-3117 


13 7- 


3 12 1 


1 87 


-3123 


187- 


3 125 


187- 




1 88 


3 18 1 


1 88 


3 164 


188 


-3171 


188- 


3202 


188 


- 3204 


189- 


32 1 1 


1 89 - 




1 89 


3234 


189 


3237 


1 89 


-3240 


1 89 - 


324 1 


1 89 


-3242 


190- 


3247 


1 90- 




192 


33 1 2 


192 


331 8 


1 92 


-3317 


192- 


3321 


193 


-3325 


193- 


3336 


193- 




194 


338S 


195 


337 1 


195 


-3374 


195- 


3375 


195 


-3376 


19S^ 


3377 


19S- 




196 


343S 


196 


3443 


197 


-3457 


198- 


34 84 


199 


-3474 


199- 


3475 


200- 




201 


3S1S 


201 


35 1 8 


201 


-3 5 20 


201 - 


3S23 


203 


-3544 


206- 


3556 


209 - 




220 


37 1 7 


220 


3742 


220 


-3743 


220- 


3744 


220 


-3748 


220- 


375 1 


22 1- 




22 1 


3773 


22 1 


4004 


22 1 


-4007 


22 1- 


40 1 3 


22 1 


-4014 


22 1- 


40 1 6 


22 1- 


BCAID 


1 8 


0 
























8CAIS 


1 8 


O 
























BCGRP 


64 


0 
























BC I CSR 


4 1 


0 

























327 


98 


332 


98- 


344 


1 05 


408 


106- 


4 1 7 


1 08 - 


431 


1 09 


450 


1 13 


-477 


77 1 


1 23 


772 


123- 


777 


1 23 


1 OOO 


124- 


1 004 


126- 


1034 


1 28 


1035 


128 


- 1 036 


1 1 00 


1 30 


1 102 


1 30- 


1 1 08 


131 


1118 


131- 


1 1 2 t 


13 1- 


1122 


1 3 1 


1 127 


1 3 1 


-1131 


1 1 54 


132 


1156 


132- 


t 1 57 


1 32 


1181 


136- 


1186 


136- 


1 1 70 


1 38 


117 1 


138 


- 1 1 72 


1 27 8 


1 42 


1 32 1 


142- 


1328 


142 


1 327 


142- 


1 330 


14 6- 


1347 


1 4 6. 


1 354 


148 


- 1 372 


1 423 


148 


1 428 


148- 


1427 


1 48 


1431 


1 49 - 


1 44 5 


1 49 - 


1 450 


1 49 


1460 


1 50 


- 1 473 


1526 


152 


1 543 


1 53- 


1548 


153 


1583 


1S3- 


1 574 


1 53 - 


1577 


153 


1 600 


154 


-18 10 


1 833 


154 


1 638 


154- 


185 1 


1 5S 


1 8S3 


155- 


1680 


155- 


1 881 


155 


1867 


155 


- 1 675 


1 726 


1 57 


1 735 


1 57 - 


1 744 


1 57 


1746 


157- 


1 747 


157- 


1 757 


157 


1 773 


158 


- 1 775 


2035 


1 60 


2037 


1 60- 


2040 


1 80 


2043 


1 60- 


2044 


1 60- 


2048 


1 60 


2047 


1 60 


- 20S3 


2 12 1 


1 63 


2 134 


163- 


2 136 


1 63 


2 144 


1 63 - 


2 146 


164- 


2 1 SO 


1 64 


2 157 


1 64 


- 2 1 S 1 


22 1 3 


1 64 


22 15 


164- 


2220 


1 65 


2223 


165- 


2225 


165- 


2230 


165 


2234 


165 


-2235 


228 1 


165 


22 62 


165- 


2263 


1 65 


22 64 


165- 


2265 


165- 


2266 


186 


2272 


1 66 


-227 6 


2347 


1 69 


2352 


169- 


2362 


1 69 


2364 


169- 


2372 


169- 


2373 


1 69 


2401 


1 69 


-2403 


2430 


1 7 1 


2431 


17 1- 


2432 


1 7 1 


2433 


17 1- 


2435 


17 1- 


2442 


1 7 1 


2445 


1 7 1 


- 2455 


2467 


172 


2470 


172- 


2471 


172 


2473 


172- 


2474 


173- 


2475 


173 


2476 


1 73 


-2502 


2553 


177 


25 64 


173- 


257 1 


1 78 


2573 


173- 


2575 


179- 


2503 


179 


2607 


179 


■2814 


2636 


1 SO 


2640 


1 SO - 


2647 


1 80 


265 1 


1 SO - 


2652 


1 80 - 


2653 


1 80 


2662 


1 80 


-2664 


2722 


1 3 1 


2726 


13 1- 


2733 


1 8 1 


2740 


182- 


2742 


182- 


2757 


182 


2760 


182 


-2782 


30 1 3 


1 34 


30 1 4 


134- 


302 1 


185 


30S3 


135- 


3054 


1 SS - 


306 1 


186 


307 1 


186 


- 3072 


3 127 


1 37 


3 13 1 


137- 


3 14 1 


187 


3143 


187- 


3 144 


1 as - 


3 147 


188 


3 153 


1 88 


-3160 


32 12 


1 89 


32 14 


1 S3 - 


32 1 5 


189 


32 16 


1 89 - 


3220 


189- 


3226 


1 89 


3227 


189 


-3230 


3257 


1 90 


3272 


192- 


3273 


192 


3275 


1 92 - 


330 1 


192- 


3302 


1 92 


3304 


192 


- 3306 


3331 


193 


3336 


193- 


3337 


194 


334 8 


194- 


33S 1 


194- 


3353 


1 94 


3354 


194 


- 3357 


3400 


135 


3401 


196- 


34 1 1 


1 9 8 


34 17 


196- 


3422 


19 6- 


3425 


1 9 6 


3427 


196 


- 343 1 


3500 


2O0 


3501 


200- 


3506 


20 1 


35 10 


201 - 


3S1 1 


201 - 


35 1 2 


20 1 


3513 


201 


-3514 


3571 


217 


363 1 


217- 


3845 


2] 8 


3652 


2 18- 


3653 


219- 


3 677 


2 1 9 


3703 


219 


-3715 


3752 


22 1 


3755 


22 1 - 


3757 


221 


378 1 


22 1- 


3782 


221 - 


3763 


22 1 


3786 


221 


-3770 


40 1 7 


2 28 


784 1 


227 - 


77 1 2 


228 


7742 


228 - 


7744 


228- 


7747 


228 


7753 
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BOOST 

BDSNF 

BECC 

BECER 

BERDN 

BERMAX 

BFR9 

BFSV 

BFUL L 

BGOOD 

BGRUP 

BIBAD 

BIBER 

B ICSR 

BICSRE 

B I DT YP 

B I EADR 

B I ECSR 

8IGPRO 

B I GPR 1 

B I GPR2 

BIGPR3 

BI IDES 

B I IMSK 

BIPSDE 

BIPSPC 

BIPSRC 

BIRDCM 

BIRTRV 

SISADR 

BITOO 



S4- 

67- 



167-2341 

ia2-27ei 193-3327 193-3340 



148-1430 165-2247 



1 94-3363 



13- 
4 1 - 
4 1 - 
43 - 



123-773 
67-0 

122-761 194-334S 

1 S4 - I 623 1 57- 1 763 1 63-21 25 1 64-21 64 1 65-2251 1 66-227S 

154-1622 164-2212 165-2227 165-2242 166-2274 166-2350 

169-2360 169-2361 187-3120 188-3156 

163-2134 166-2312 166-2322 176-2543 179-2614 193-3330 193-3341 



169-2376 171-2441 173-2500 179-2602 179-2631 182-2771 194-3345 
173-2501 161-2737 162-2763 182-2773 193-3333 193-3334 194-3352 



o 



122-740 
157- 1747 
206 - 3SS0 



19-0 
53-0 
130- 1 101 



24- 
59 - 



36-0 
63-0 



39 -O 
64-0 



137-1214 142-1320 148-1374 154-1634 154-1634 



157-1747 157-1747 163-2125 163-2134 164-2173 166-2303 



45-0 53-0 

65-0 69-0 

154-1634 155-1662 

166-2310 166-2312 



56-0 
69-0 
1 55- 1 701 



58-0 
6 6-167 
155- 1 701 



58-0 
9 1 - 25 1 
155- 1701 



174-2514 179-2602 179-2614 



58-0 58-0 

12 1- 705 12 1-714 

156-1707 156-1733 

161-2735 182-2771 



B I T02 
B I T03 
B I T04 

B I T05 

B I T06 

B I TOT 

B I T08 

B I T09 
BIT10 
BI T 1 1 



18- 
18- 



73 - 
22 - 



202- 
19' 



30- 
202- 



56-0 
43-0 
30-0 



3532 202-3536 



59-0 
59 -O 
39-0 



3533 
O 



19-0 
152- 1544 



202 ■ 
39 ' 
22- 
2 1 ' 



3537 

0 

0 



50- 
39 - 
22- 



58-0 
42-0 
35-0 



59 -O 
56-0 
39 -O 



60-0 
S 1 -O 
49 -O 

39 -O 

25-0 

39-0 

SO-O 

62-0 
59 -O 
42-0 



58-0 

63-0 
62 - O 
58-0 

58-0 

30-0 

43-0 

58-0 

62-0 
60-0 
45-0 



59-0 

64-0 
64-0 

58- 0 

56-0 
39-0 
50-0 

59- 0 

64-0 
62-0 
58-0 



63 -O 
69 -O 
59-0 

59 -O 

49-0 

58-0 

62-0 

73-0 
62-0 



202-3532 202-3534 
202-3S32 202-3635 
6 1-0 



60-0 
60-0 
58 - 0 
58-0 

62- 0 

73-0 

63- 0 
60-0 



6 1-0 
58-0 
69-0 
64-0 



64-0 
62-0 



63-0 

62-0 
62-0 
59 -O 
61 -O 
73-0 



152-1544 
62-0 



64-0 

64-0 
64-0 
61 -O 
62-0 
73-0 



KD80P DIGITAL EQUIPMENT CORP.. 
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25- 
6 1 
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BI T 1 2 


1 8 


-0 


1 9 


-0 


22 


■ 0 




64 


-0 


1 1 9 


-541 


224 


- 7400 


BI T 1 3 


1 a 


-0 


1 9 


-0 


22 


-0 




62 


- 0 


63 


- 0 


64 


- 0 


BIT 1 4 


IS 


-0 


1 9 


- 0 


22 


-0 




62 


-0 


62 


- 0 


64 


-0 


B I T 1 5 


1 8 


-0 


1 9 


-0 


22 


-0 




59 


-0 


59 


- 0 


60 


-0 




88 


-202 


68 


-212 


98 


-336 




1 60 


- 2040 


1 63 


-2144 


165 


-2224 




179 


-2624 


161 


-2738 


1 82 


-2764 


BIT1 6 


33 


-0 


42 


-0 


43 


-0 


B I T 1 7 


39 


-O 


42 


-0 


43 


-0 


BI T 1 8 


39 


-0 


42 


-0 


42 


-0 


BIT 19 


39 


-0 


42 


-0 


42 


-0 


BIT20 


39 


-0 


42 


-0 


42 


-0 


BIT21 


39 


-0 


42 


-0 


42 


-0 


BIT22 


39 


-0 


42 


-0 


42 


-0 


BIT23 


39 


-0 


42 


-0 


42 


-0 


B I T24 


39 


-0 


42 


- 0 


42 


- 0 


B I T25 


39 


- 0 


42 


- 0 


42 


- 0 


B 1 T2 6 


39 


-0 


42 


-o 


42 


-0 


B I T27 


39 


-0 


42 


-0 


42 


-0 


B I T2a 


39 


•0 


42 


-0 


42 


-0 


B I T29 


39 


-0 


42 


-0 


42 


-0 


8 I T30 


39 


-0 


42 


-0 


43 


-0 


BIT31 


39 


-0 


43 


-0 


44 


-0 


8IUCSR 


4 1 


-0 










B IWRCM 


40 


-0 










B IWSTA 


4 1 


-0 










BLAST 


64 


-0 


1 65 


- 2224 


1 65 


-2242 


BLOCK 


1 9 


-0 










BLRWR 


54 


-o 


1 67 


-2342 






SLSTB 


84 


-0 










8MAP0N 


84 


-0 










BNXCOP 


84 


-0 


1 69 


•2423 






S0AR02 


73 


-0 


60 


-40 






BRANCH 


217 


-3634 


22 1 


-3752 






8RARS 


84 


-0 


1 65 


- 2246 


189 


-2404 


BRCTS 


84 


-0 


1 65 


- 2245 


1 85 


-2250 


8REG 


18 


-oi ■ 










BRLV4 


.*3 


-0 










BRLV4R 


43 


-o 










BRLy4S 


43 


-o 










BRLV5 


43 


- 0 










BRLV5R 


43 


- 0 










BRLV5S 


43 


-0 










BRLV6 


43 


-0 










8RLV6R 


43 


- 0 










BRLV6S 


43 


-0 










BRLV7 


43 


-0 










BRLV7R 


43 


-0 










BRLV7S 


43 


-0 










BROKE 


42 


-0 











43- 
43- 
43 ' 
43- 
43 ' 
43- 
43- 
43- 
43 ' 
43 ■ 
43- 
43- 
43- 
43- 
44- 
44' 



0 

74 16 


39 


-0 


42 - 


0 


5 6 


-0 


58 


0 


59 


- 0 


60 


- 0 


6 1 


0 


62 


-0 


62 


O 


63 


0 


0 


39 


- 0 


43 - 


0 


58 


-o 


58 


0 


58 


-o 


59 


-O 


59 


0 


60 


-0 


6 1 


0 


62 


0 


0 


35 


- 0 


39 - 


0 


42 


-o 


43 


0 


53 


-0 


58 


-0 


53 


0 


59 


-0 


60 


O 


81 


0 


0 


98 


- 336 


1 65- 


2256 


1 65 


-2256 


1 65 


2256 


195 


-3372 


196 


-3432 


















0 


35 


-0 


35 - 


0 


39 


-O 


42 


O 


43 


-O 


45 


- 0 


45 


0 


45 


- 0 


53 


O 


58 


0 


0 


61 


-0 


6 1 - 


0 


6 1 


-O 


62 


0 


62 


-0 


63 


- 0 


64 


0 


64 


- 0 


73 


0 


33 


1 66 


54 1 


1 3 1 


-1123 


136- 


117 1 


136 


- 1 204 


1 50 


1501 


1 50 


- 1507 


151 


- 1 533 


155 


1 674 


1 55 


- 1 676 


156 


1724 


158 


1774 


2242 


1 65 


-2254 


165- 


2267 


166 


-23 16 


1 67 


2334 


1 69 


-2402 


171 


-2443 


174 


2515 


1 75 


- 2520 


176 


2540 


178 


2566 


3363 


208 


-3596 


224- 


7400 


226 


-74 16 






























0 


43 


-0 







































44-0 
44-0 
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1 



BRTRV 
BTCNT 
BTROTH 
BUF 



130- 
ISO- 
I S4 ' 

1 60- 
t 84 ' 
169- 
179- 
t S 1 ' 
tS2' 
iaS' 
196- 
203' 

2 13- 
220- 

2ie- 



BUF . SB 
BUF . BC 
BUF . BP 

BUF . DL 
BUF . EC 
BUF . ED 
BUF . GP 
BUF . HH 
BUF . HL 
BUF . L L 
BUF . NL 

BUF . SD 
BUF . ST 

BUF . Tfl 
BUF . U 1 
BUF . U2 
BUF.UA 
BUF . US 
BUFBEG 
BUFEND 
BUFLMT 
BUFPOO 
BUFPOl 
BUFP02 
BUFP03 
BUFP04 
BUFPOS 
BUFPOS 
BUFP07 
SUFPOS 

suFPog 

BUFP 1 0 



1085 
1472 
1643 
2070 
2206 
23S 1 
2S20 
2703 
30O8 
3 15 6 
3420 
3547 
3S20 
37 1 6 
7B43 



1 S - 
130- 

1 50- 
154- 
182- 
184- 
189- 
179- 
13 1- 
182- 
138- 
19 8- 

2 12- 
213- 
2 20- 
226 ■ 



1072 

1 474 
1846 

2 111 
22 12 
2423 
2627 
27 10 
30 1 1 
3203 
3423 
3603 
362 1 
3723 
7644 



192-3273 



84 - 
193- 
84 - 



179-2818 132-2760 



85 ' 
65- 
65' 
65' 
65 ' 
85 ' 

49 ' 
49 ' 
49 ' 
49 ' 
49 ' 
49 ■ 



165-2225 

18-0 
130-1103 
150-150 1 
154-1650 
162-2122 
184-2216 

17 1-2451 
179-2631 

18 1-2714 
134-3024 
1 88 - 3205 
196-3428 

2 1 2- 3603 

213- 3622 
220-3724 
226-7845 



eS-0 65-0 

84-0 64-0 
168-3071 139-3227 

eS-O 65-0 

6S-0 65-0 

6S-0 65-0 

65-0 65-0 

64-0 84-0 

64- 0 64-0 

65- 0 85-0 



13 1-1123 
150-1507 
155-1871 

183- 2125 

184- 222 1 
1 73 - 2504 
130-2833 
13 1-2720 

1 34 - 3025 
139-323 1 
198-3430 
2 1 2- 3604 

2 14-3623 
220-3730 
226-7646 



9 3 ' 
132- 
1 50- 
155- 
183- 
185' 
173' 

1 so- 
ls 1 ' 
135' 
190' 
196' 
212' 

2 14' 
220' 
226' 



330 
1143 
1 520 

1 878 

2 133 
2224 
2508 
2637 
2724 
3027 
3250 
3433 
360S 
3624 
3731 
7647 



132- 
15 1- 
157- 
1 63- 
1 65- 

17 8- 
1 80- 

18 1' 
135- 
192- 

19 6- 
212' 
214' 
220- 
226- 



'331 98- 

-1146 137- 

-1527 153- 

-1750 158- 

-2140 163- 

-2250 186- 

-2542 176- 

-2644 180- 

-2730 18 1- 

■ 303 1 185- 

-3274 192- 

-3437 196- 

3606 212' 

3625 217' 

3733 220' 

7650 226' 



333 

12 17 

1554 

1774 

2 147 

2273 

2S43 

2850 

2737 

3033 

3322 

3445 

3807 

3633 

3735 

7671 



113- 
142- 



1 64 
166 
177 
I 30 
132 
135 
193 
197 
212 
217 
220 
227 



500 

1 33 1 
1555 
20 1 2 

2 15 1 
2304 
2552 
2857 
275 1 
3035 
3330 
3460 
3610 212 
3644 213 
3736 
7723 



113 
146 
153- 
159- 
164- 
1 68- 
177- 
1 30- 
132- 
135- 
193- 
199- 



220 
228 



505 
1355 
158 1 
20 14 
2 1 60 
2307 
256 1 
2663 
2755 
3037 
3333 
347 1 
3S1 1 
3654 
3740 
7765 



119- 

148- 

153- 

159 

164 

1 66 ■ 

1 78 ■ 

1 30- 
132 
135- 
193- 
199- 

2 12- 
213- 
220- 
223 - 



536 
1373 
1573 
20 17 
2 162 
23 10 
2586 
2885 
278 1 
304 1 
3334 
3478 
38 12 
3880 
3747 
7765 



12 1- 
14 8 
153- 
159 
184- 
186 
173- 

13 1 
132- 
135- 
193- 
201 - 
213- 
213- 
220- 



7 1 3 
14 12 

1 576 
203 1 

2 165 
232 1 
2572 
2674 
2763 
3043 
334 1 
3517 
36 14 
3670 
3750 



12 1- 
148- 



1 35 

1 94 
20 1 

2 1 3 
2 1 3 
22 1 



72 1 

1424 

16 12 

2046 

2 17 1 

2322 

2574 

2 675 

2765 

3045 

3352 

3522 

38 15 

3873 

3760 



12 1- 
143- 
154- 

1 80- 
164- 
168- 
179- 
18 1- 
182- 
185- 
195- 
20 1 - 

2 13- 
2 19- 
22 1 - 



726 
1430 

1622 
2054 

2 173 
234 6 
2602 
2677 
2770 
3056 
3367 
3525 

3 6 18 
3700 
377 1 



123- 
149- 



1 OO 1 
1452 
1 54 - 1 637 
160-2060 
164- 2202 

1 68- 2350 

17 9-2613 

18 1 - 270 I 
182-277 1 
1 87-3 1 20 

19 6-3415 
203-354 1 

2 13-3617 
219 - 3704 
22 1 - 4003 



65-0 

131-1121 164-2204 164-2215 169-2406 172-2473 179-2607 179-2611 



179-2621 I80-2643 130-2665 130-2671 162-3013 



176-2544 
130-1064 
1 65-2262 



-1102 
- 24 62 



185-2255 
135-3053 



169-2417 
188-3 164 



171-2464 1SS-3054 187-3075 187-3131 139-3230 



164-2175 164-2200 164-2210 165-2223 165-2264 166-2272 183-2347 173-2476 181-2704 181-2712 131-2733 182-2782 
194-335 1 

164-2157 165-2234 



123-772 
182-2774 
130- 1070 



148-1427 
187-31 17 
1 63-2134 



167-2343 
163-2138 
13S-31S3 
163-2 144 



169-2362 171-2430 
165-2230 165-2244 



193-3326 
179-2614 



193-3337 
179-2632 



172-2487 176-2548 
166-23 11 1 86- 23 1 4 
194-3348 
192-3301 



179-2626 
1 63-2345 



180-265 1 
183-2352 



180-2866 
1 69-2403 



1 36-3 1 60 1 88 - 3202 
189-2422 172-2474 



192-3306 193-3325 



a 
< 

a 

II 

s 

cc 
o 

u. 

<n 
o 
CO 
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BUFP 1 1 


49 


-0 


49-0 






BUFP 1 2 


49 


-0 


49-0 






BUFP 1 3 


49 


-o 


49-0 






BUFP 1 4 


49 


-o 


49-0 






BUFP 1 S 


50 


-o 


50-0 






BUFP 1 6 


50 


-0 


50-0 






BUFP 1 7 


50 


-0 


50-0 






BUFP 1 8 


50 


-0 


50-0 






BUFP 1 9 


50 


-0 


50-0 






BUFP20 


50 


-0 


50-0 






BUFP2 1 


50 


- 0 


50-0 






8UFP22 


50 


-0 


50-0 






BUFP23 


50 


-0 


50-0 






BUFP24 


50 


-0 


50-0 






BUFP25 


50 


-0 


50-0 






BUFP26 


SO 


- 0 


50-0 






BUFP27 


50 


- 0 


50-0 






BUFP28 


S 1 


- 0 


5 1 -O 






BUFP29 


S 1 


- 0 


5 1-0 






BUFP30 


5 1 


- 0 


5 1-0 






BUFP3 1 


5 1 


-0 


5 1-0 






BUFP32 


5 1 


-o 


5 1-0 






BUFP33 


5 1 


-0 


51 -0 






8UFP34 


5 1 


-0 


51 -0 






BUFP35 


5 1 


-0 


51 -0 






BUFP36 


5 1 


-0 


5 1-0 






BUFP37 


5 1 


-0 


51 -0 






BUFP38 


5 1 


-0 


51 -0 






BUFP39 


5 1 


-0 


51 -0 






BUFP40 


5 1 


-0 


51 -0 






BUFP4 1 


5 1 


-0 


51 -0 






BUFP42 


5 1 


- 0 


5 1 -O 






BUFP43 


5 1 


-0 


5 1-0 






BUFP44 


5 1 


-0 


5 1-0 






BUFP45 


5 1 


-0 


5 1-0 


5 1 


-0 


BUFP46 


5 1 


-0 


5 1 -O 






BUFP47 


5 1 


-0 


5 1-0 


5 1 


-0 


BUFP4S 


5 1 


-0 


5 1 -O 






BUFP49 


5 1 


-0 


5 1 -O 






BUFP50 


5 1 


-0 


5 1-0 


5 1 


-0 


BUFP5 1 


5 1 


-0 


5 1-0 






BUFP52 


5 1 


- o 


52 -O 






BUFPTR 


49 


-0 


49-0 






BUFR 1 . 


6S 


-0 


85-0 


65 


-0 


BUFR2 . 


65 


-0 








CSTYPE: 


1 


-0 


1 -0 


8 


- 0 




1 5 


-0 


15-0 


15 


-0 




27 


-0 


29-0 


30 


-0 




51 


-0 


59-0 


83 


-0 




74 


-0 


74-0 


74 


-o 




33 


-113 


33-113 


83 


-114 




1 1 7 


-527 


1 19-541 


1 2 1 


-701 


C . AONL 


153 


- 1 603 


154-1 624 






C . ATTN 


1 54 


-1624 


154- 1626 


154 


-1830 



15-0 
30-0 
64-0 
74-0 
3S- 142 
1 76-2544 



8-0 
15-0 
38 -O 
65-0 
74-0 
91-251 



12-0 
18-0 
45-0 
65-0 
75-0 
9 1-251 



12- 0 

13- 0 
45-0 
65-0 
78-0 

9 1-253 



12-0 
18-0 
45-0 
85-0 
76-3 
93-266 



13-0 
20-0 
46-0 
65-0 
78-4 
94-302 



13-0 
2 1-0 
46-0 
67-0 
79-3 1 
99-353 



13-0 
22-0 
46'0 
87-0 
80- 44 
1 00-362 



22-0 
5 1-0 



33-73 
101-373 



63 

1 1 1 



135-3055 202-3531 224-7400 224-7404 225-7416 226-7416 228-7760 



■0 15-0 

■0 25-0 

■0 5 1-0 

■0 7 1-0 

'103 33-104 

'467 116-521 



1S4-1630 155-1684 
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C . DCON 


1 ss - 


1 665 


227 - 


77 16 






C . DUP L 


152- 


154 1 


227 - 


773 1 






C . OUPX 


153- 


1 604 


154- 


1 627 






C . IMFF 


154- 


16 13 


227 - 


770 1 






C . LOGA 


154- 


1 634 


154- 


1636 






C . LOGS 


1 48 - 


14 63 


1 54 - 


1633 


1 57 - 


1753 


C . SEEK 


155- 


1 S73 


227- 


7704 






C . SUSC 


1 S3 - 


1 802 


155- 


1 660 






C . SUBU 


1 54 ■ 


1646 


228- 


7742 






CCLASS 


45- 


0 










CCSRWO 


4a- 


0 


48- 


0 






CCSRW1 


4«- 


0 


48 - 


0 


48- 


0 


CDONE 


ir- 


0 










CDUPLA 


182- 


1 B43 


153- 


1565 






CDUPLB 


1S3- 


1 S50 










CDUPLC 


1S3- 


1 S55 


153- 


1562 






CDUPLD 


153- 


15S1 


1 53- 


1552 


153- 


1563 


COUPLE 


153- 


1 S4S 


1S3- 


1566 






CF . ATN 


50- 


0 


SO- 


0 






CF . MSG 


49 - 


0 


50- 


0 


154- 


1 634 


CF . THS 


49 - 


0 


50- 


0 


154- 


1635 


CFLAGS 


BO- 


0 










CHGFLG 


SS - 


0 


147- 


1 367 






CHCMOD 


69 - 


0 


227 - 


7 675 


227 - 


77 14 


CKSTQ 


217- 


3644 


2 17- 


3646 


219- 


370 1 


C L IMI T 


49 . 


0 


49 - 


0 






CLK 


1 07 - 


425 


1 09 ■ 


447 


111- 


455 


CLKOO 


111- 


472 


114- 


5 1 4 






CLKO t 


Mi- 


464 


113- 


505 






CLK02 


lls- 


S04 


113- 


SOS 


114- 


5 1 4 


CLKI 


106- 


412 


111- 


462 






CLK10 


111- 


461 


1 13- 


476 


1 13- 


501 


CLKI6 


109- 


442 


111- 


460 


1 13- 


502 


CLK32 


Mi- 


4S6 










CLK6 


ni- 


457 










CLK64 


111- 


45S 










CLKP 


1 06 - 


4 1 1 


M 1 ■ 


463 


111- 


473 


CLRERR 


87 - 


185 










CLRTST 


8 1 - 


51 










CMDCOF 


47- 


o 


47 


0 






CMDLEN 


47- 


0 


47 


0 


48- 


0 


CMDL IM 


45 - 


0 


52 


O 






CMOO 


48 - 


0 










CMOPOF 


47 - 


0 


48 


0 






CMD P T R 


4 7- 


0 


47 


0 






CMOOEL 


45 - 


0 


45-0 


45- 


0 


CMPBUF 


S 1 - 


0 


S 1 


0 






CN . ERR 


1 9 - 


0 


226 


7640 






CNT . LN 


S2- 


0 










CNTFLG 


49 - 


o 


50 


O 


50- 


0 


CNVTV 1 


48 


0 


48 


0 






CNVTV2 


48 


0 


48 


0 






CNVTV3 


48- 


0 


48 


0 






CNVTV4 


48- 


0 


48 


0 







o 



219-3705 219-3710 219-3713 



1 1 1 -450 1 1 1 -461 1 11-482 111 -484 111 -471 1 M-472 
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CODVER 


46 


-0 


46 


- 0 


46- 


0 














COMPLT 


69 


■0 


1 5S 


-17 11 


















CON . ER 


228 


- 7760 


22S 


- 7774 


229 - 


8000 














CON . ST 


50 


- 0 






















CONT 


24 


- 0 


1 24 


- 1006 


125- 


1022 


125- 


1024 


1 40- 


1 247 


140- 


1253 




1 80 


-264 1 


1 80 


-2642 


180- 


2654 


1 80- 


2655 


18 1- 


2732 


1 88 - 


3200 


CONT . F 


1 43 


-1333 


145 


- 1 344 


146- 


1356 














CONTCD 


69 


-O 


1 4 1 


- 1 305 


142- 


1314 


1 43 - 


1336 










C0PY4 


1 


-O 


185 


- 3047 


















CPE 


I 2 


- 0 


1 2 


-O 


12- 


0 














CR 


1 8 


-0 


1 8 


-0 


18- 


0 














CRDV 


24 


-0 


1 40 


- 1247 


















CRI 


1 7 


-0 


76 


- 4 


79 - 


34 


80- 


41 


80- 


46 


82 - 


53 




84 


-114 


84 


-115 


se- 


153 


86- 


154 


89 - 


237 


93- 


274 




1 1 1 


-465 


1 1 1 


-466 


ll 1 - 


487 


111- 


470 


1 14- 


5 1 1 


114- 


512 


CRV 


13 


-0 


88 


- 1 74 


188- 


3155 


1 89 - 


3223 


1 90- 


3262 


1 90- 


3265 


CSBEKA 


151 


-1533 


1 S 1 


- 1 535 


155- 


1 575 














CSERR 


89 


-0 


142 


- 1 325 


















CSR 


14 


-0 


99 


-351 


12 1- 


735 


124- 


1016 


125- 


1 031 


156- 


17 17 


CTMOUT 


48 


-0 






















CYCLE 


36 


-0 






















CYLSTR 


45 


-0 






















D . ALBF 


1 69 


- 2406 


1 79 


-2610 


182- 


300B 














D . ARTC 


1 80 


-2671 


186 


-3054 


188- 


3200 














O.ATTN 


1 26 


- 1053 


127 


- 1053 


















D . AVAL 


1 26 


-1047 


1 28 


- 1 054 


















□ . BFCA 


1 23 


- 1 002 


173 


-2476 


















0 . BFCK 


1 30 


-1062 


1 63 


-2123 


173- 


2475 


1 79 - 


2600 










0 . CLCS 


137 


-1207 


1 40 


-1270 


17 1- 


2424 


185- 


30S0 


196 


3454 






0 . CLRS 


123 


-77 6 


143 


-1421 


1 50- 


1 504 


154- 


1822 


159 


201 1 


1 60- 


2071 


D . CLUR 


1 66 


-2273 


1 66 


-2306 


194- 


3355 














D . CPUL 


1 30 


- 1066 


1 30 


- M05 


1 30- 


1110 


174- 


2507 


1 75 


2522 


175- 


2523 


D . DBNO 


188 


-3150 


189 


-3215 


1 90- 


3254 














D . OIAG 


S2 


-53 






















D . D I VD 


1 90 


- 3257 






















D . DNSK 


1 49 


-1467 


1 50 


-1522 


15 1- 


1 527 


15 1- 


1537 


1 57 


1 77 1 


159- 


201 6 


0 . DONE 


1 54 


-1623 


159 


-2022 


1 60- 


2042 


18 1- 


2103 


227 


7707 






D . D0N2 


1 55 


- 1 703 


157 


- 1 755 


159- 


20 1 5 














D . DTER 


1 67 


-234 1 


1 8 1 


-2678 


















0 . DVDA 


1 90 


-3261 


190 


-3287 


















0 . DVDB 


190 


-3262 


190 


-3270 


















0 . DVDC 


t 90 


-3262 


1 90 


- 3284 


















0 . DVDO 


1 90 


-3263 


190 


- 3265 


















0 . DVDE 


1 90 


-3257 


190 


- 327 1 


















0. DVDF 


190 


-3265 


190 


-3271 


















0 . OVOG 


190 


-3286 


1 90 


-3272 


















D . E . C . 


1 


-0 






















D . ECKA 


156 


-1717 


158 


- 1 721 


157- 


1766 














D . ECKB 


1 49 


- 1452 


156 


- 1 70S 


156- 


1710 


156- 


1713 


156 


1723 






D . ECKC 


156 


-1724 


156 


- 1 730 


















D . ECKD 


1 56 


-1733 


1 57 


- 1735 


















D . ECKR 


1 49 


-1437 


1 50 


- 1 503 


1 5 1 


1 5 40 


156- 


1704 










D . ECK5 


1 45 


-1346 


1 48 


- 1 400 


150- 


1523 


151 - 


1531 


156 


17 14 






D . ECRA 


1 SB 


- 1 704 


156 


-1711 



















196-3410 196-3446 



82 - 60 
94-278 
1 17-525 



83-67 
55-310 
1 17-527 



83-73 
96-315 



83-10 1 
98-317 



83- 102 
96-320 



83 - 1 08 
100-354 



83-107 
108-435 



83-110 
108-437 
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o 



D 


ECRB 


I 4 9 


1 440 


1 4S 


1453 


1 56 


-17 12 










0 


EERR 


1 67 


2340 


1 67- 


234 1 


1 67 


-2343 










0 


END 


32 


55 


82- 


6 1 


83 


- 65 


83- 


7 1 


83 


76 


0 


ER 


22S 


7770 


228 - 


7774 


228 


-7776 


229 - 


8000 






a 


EROA 


158- 


1 774 


158 


2006 














0 


ER 1 A 


123- 


770 


123- 


774 


1 23 


-776 


136- 


1 205 






0 


ERCK 


149- 


145 1 


155- 


1673 


1 55 


-1674 


156- 


1 706 


158 


1 707 


0 


ERRO 


157- 


1773 


22 6 - 


7681 














0 


ERR1 


122- 


767 


123- 


767 














D 


ERRD 


123- 


1 002 


193- 


3334 














D 


GECC 


119- 


5 3S 


182- 


2744 


182 


-2745 


182- 


275 1 


182 


3002 


D 


GGRP 


17 1- 


2443 


176- 


2535 


176 


-2S44 


176- 


2545 






0 


GMST 


12 1- 


725 


1S3- 


1566 


1 54 


-1641 


154- 


1 646 


1S9 


201 1 


0 


GPRE 


173- 


2477 


173- 


2502 














D 


GRPC 


1 63- 


2 1 37 


176- 


2537 


1 79 


-2817 










0 


GSCB 


159- 


2032 


228- 


7737 














0 


GUNF 


147- 


1 360 


1S4- 


1652 


153 


- 2023 










D 


HCEO 


1 69 - 


23S7 


169- 


236 1 














D 


HCEA 


169- 


237 1 


169- 


2376 


1 69 


•2401 










0 


HCEC 


163- 


2402 


169- 


24 1 5 














D 


HCED 


169- 


2400 


169- 


2422 


1 7 1 


-2447 










0 


HCER 


IS3- 


2 1 43 


169- 


2352 


1 79 


-2623 










0 


IDLA 


121 - 


700 


12 1- 


702 














D 


IDLE 


121 - 


707 


12 1- 


7 1 0 














D 


IDLC 


12 1- 


727 


12 1- 


730 














0 


IDLD 


12 1- 


7 1 7 


12 1- 


732 














D 


IDLE 


84 - 


135 


12 1- 


70 1 


1 2 1 


- 70 1 


12 1- 


702 


1 2 1 


716 






1 22 - 


760 


122- 


786 


126 


- 1 037 


136- 


1 200 


166 


2305 


D 


IDLF 


12 1- 


732 


12 1- 


736 














D 


IDLG 


12 1- 


723 


12 1- 


73 1 


1 22 


-742 










D 


IDLH 


122- 


740 


122- 


743 














0 


lOL I 


12 1- 


734 


12 1- 


736 


122 


-745 


122- 


747 


122- 


75 1 


D 


IDL J 


12 1- 


7 1 5 


122- 


747 














D 


IDLM 


12 1- 


7 1 4 


1 22- 


742 


122 


-752 










D 


IDLN 


122- 


753 


1 22- 


755 














D 


INIT 


121- 


72 1 


1 25- 


1022 


149 


■1465 


204 - 


3551 






0 


INSO 


155- 


1 676 


1 58- 


2000 


158 


■ 200 1 


1 58 - 


2003 


158- 


2005 


D 


INS1 


149- 


1462 


1 49 - 


1464 


149 


- 1466 


1 50- 


1524 


153- 


1 607 






1 60- 


2036 


227- 


7723 














D 


INS2 


148- 


1374 


1 48- 


1 40 1 


1 50 


-1472 


155- 


1 672 


1 55 • 


1672 


D 


INSV 


ISO- 


15 13 


154- 


1812 


155 


- 1 657 


1 55 - 


1 672 


1S8- 


2005 


D 


lODA 


165- 


2242 


165- 


2243 


165 


-225 1 










D 


lODB 


1 S5- 


2252 


1 69 - 


2421 


1 69 


-2423 










D 


I ODC 


165- 


225 1 


165- 


2254 


1 6 5 


-2285 










D 


I ODD 


165- 


2267 


1 66- 


2272 














0 


I ODN 


165- 


2226 


165- 


223 1 


1 68 


23S 1 


182- 


2775 






□ 


IDEA 


17 1- 


2453 


17 1- 


2455 














D 


lOER 


167- 


2326 


167- 


2332 


167 


2337 


1 69 - 


235S 


17 1- 


2424 


□ 


lOEX 


132- 


114 4 


1 32- 


1153 


132 


1154 


163- 


2 125 


1 86- 


2300 


D 


I QPR 


1 30- 


1083 


172- 


2467 


179 


26 12 










D 


lOPW 


163- 


2 132 


172- 


2465 














D 


LDHD 


13 1- 


1123 


169- 


2363 


I 7 1 


2437 


184- 


3020 


185- 


3053 


D 


LOGF 


13 1- 


1136 


154- 


1645 


157 


1756 


1 60- 


2043 


1 65- 


2252 


D 


LRER 


t 67 - 


2342 


179- 


2624 


1 8 1 


2736 











121-720 121-724 121-727 



1 22 - 7S0 122-757 



a 
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0 


NCLK 


158 


• 1 720 


1 57 


-1788 


157 


- 1 767 


0 


NOBF 


183 


2 1 24 


1 66 


-23 10 


179 


-2601 


D 


OFFD 


122 


745 


148 


-14 12 


157 


-1763 


D 


OFF L 


1 54 


1625 


1 60 


- 205 1 


1 60 


-2064 


D 


OLRD 


1 80 


207 1 


227 


-7711 






D 


ONLN 


1 2 6 


104 6 


1 29 


- 1 055 






0 


OVER 


1 64 


2204 


1 67 


-2323 


1 81 


-2732 


D 


PCMB 


1 26 


104 1 


1 26 


- 1 045 






D 


PCMO 


122 


762 


1 2 6 


- 1 034 






D 


RAMP 


228 


7765 


228 


-7775 


223 


- 8000 


D 


RAMX 


1 2 1 


704 










D 


RBLH 


1 65 


2257 


1 69 


-2411 


1 7 1 


-2460 


0 


RCLR 


1 37 


12 12 


1 40 


-12 7 1 






D 


RCTE 


1 67 


2340 


1 69 


- 2405 






D 


READ 


126 


1 043 


1 60 


- 2072 


1 73 


-2600 


D 


RECC 


132 


2744 


1 82 


-2755 






D 


RE01 


179 


2625 


1 73 


-2626 


173 


-2632 


D 


REOA 


123 


1O03 


1 73 


-2602 






0 


RCOB 


1 79 


26 13 


1 82 


-2774 






D 


REDC 


179 


2614 


1 73 


-2620 


179 


-2632 


0 


REDE 


1 79 


262 1 


1 80 


-2633 






D 


REDF 


1 80 


2652 


1 80 


-2667 


1 8 1 


-2873 


D 


REDG 


IS 1 


2677 


18 1 


-2877 


1 8 1 


•2700 


D 


REOH 


1 8 1 


2674 


1 8 1 


-267S 


1 8 1 


• 2700 


D 


RED I 


1 8 1 


270 1 


1 8 1 


-2701 






D 


RED J 


1 8 1 


2737 


1 82 


-2784 






D 


RED L 


1 82 


2767 


182 


- 2773 






D 


REDM 


1 82 


2775 


1 82 


-3001 






D 


REDN 


1 82 


2764 


1 82 


- 2776 






D 


REDX 


1 79 


2 606 


1 9 8 


-3467 






D 


RLF 1 


1 80 


2637 


1 30 


-2653 






0 


RLF2 


1 80 


2663 


1 SO 


-267 1 






□ 


RN8F 


179 


26 11 


1 SO 


-2640 


1 80 


•2684 


D 


RPLC 


126 


1 044 


1 30 


-1061 






0 


RRDE 


163 


2 136 


1 66 


-2314 


1 67 


-2335 


D 


RRDY 


105 


406 


1 1 7 


-525 






0 


RRWE 


163 


2 13 1 


164 


-2212 


1 67 


- 2333 


D 


RSAV 


132 


3278 


194 


- 3342 


1 94 


-3365 


D 


RSTR 


76 


2 


76 


- 3 


S4 


-134 


D 


RTDE 


1 84 


2206 


1 67 


- 2327 


1 8 1 


-2733 


D 


RV2A 


192 


3317 


193 


-3335 


193 


-334 1 


D 


RV4A 


1 6S 


227 1 


193 


-3335 






D 


RV4B 


193 


3324 


193 


-3337 






D 


RV8A 


194 


3350 


134 


-3353 






D 


RVC2 


192 


3273 


226 


-7643 






D 


RVC4 


193 


3323 


226 


-7644 


228 


■7645 


D 


RVC6 


193 


3323 










D 


RVC8 


194 


3342 


226 


• 7646 


228 


-7647 


0 


RVCA 


1 32 


1 1 4 6 


132 


■115 1 






D 


RVCT 


122 


765 


132 


•1142 






D 


RVOX 


192 


332 1 










0 


RWRA 


1 67 


2323 


1 67 


- 2330 


1 67 


-2332 


0 


RWRE 


183 


2 1 45 


167 


- 233 1 


1 67 


-23^4 


D 


SDIE 


157 


1742 


157 


-1770 
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0 


SDI P 


1 S7 - 


1 770 


1 57- 


1 770 


1 57- 


1 772 


1 58 


- 1 777 


D 


SD I G 


1 50- 


15 14 


1 57- 


1 77 I 










D 


SEEK 


1 22 - 


764 


1 33- 


1 1 63 










D 


SETA 


1 68 - 


230 1 


166 


2303 










D 


SETS 


1 82 - 


2750 


t 82 


2753 


1 82- 


3005 






D 


SETS 


131- 


114 1 


1 se- 


1 206 


166- 


2302 


1 89 


•2414 


D 


SGRP 


1 63 • 


2 135 


ise 


231 3 


176- 


2S35 


173 


-2815 


0 


SLBA 


1 89 - 


32 1 0 


1 89 


3234 










D 


SL8N 


17 1- 


2440 


189 


3233 










0 


SMOV 


1 49 - 


1456 


1 49 


1 4B7 


181- 


2 105 


192 


-3300 


D 


SMVX 


16 1- 


2 1 04 


1 61 


2 107 










D 


SRTC 


1 84- 


301 4 


1 85 


305S 


185- 


30SS 


196 


-3411 


D 


SSET 


122- 


754 


1 48 


1 4 1 S 


148- 


1 422 


1 S4 


- 1 630 


0 


STOP 


226 - 


7642 


228 


7760 


228 - 


7781 


228 


-7762 


0 


STPA 


226 - 


74 16 


226 


7640 


226 • 


7642 






0 


SUCH 


126- 


1 05 1 


1 34 


1 1 64 










0 


T IME 


1 57 - 


1 755 


1 82 


2 112 










D 


T IML 


1 so- 


1 SO t 


1 62 


2 12 1 










0 


T IMO 


ls? - 


2324 


228 


7766 










0 


T I MR 


13 6- 


1 1 67 


1 SO 


1525 


162- 


2 110 


1 7 1 


-2456 


□ 


TKEA 


1 S7 - 


2337 














D 


TKER 


1 30- 


1076 


1 67 


2SS6 


169- 


236 1 






0 


TOHR 


1 67 - 


2326 


1 57 


2326 


1 87 - 


233S 






D 


TOPO 


126- 


1050 


1 35 


1165 










0 


VECA 


1 se- 


1 1 67 


1 36 


1 20 1 










0 


VEca 


ise - 


1 202 


136 


1 204 


136- 


1 308 






0 


VECP 


123- 


775 


126 


1052 


127- 


1 0S3 


138 


- t0S4 


D 


VECT 


122- 


763 


136 


1 1 70 










0 


WAIT 


161- 


2073 


1 6 1 


2073 


227 - 


7728 






D 


WDAT 


164- 


2 15 1 


1 78 


2S70 


1 78 - 


2570 


1 78 


-257 1 


D 


WDTB 


178- 


2572 


1 78 


2572 










D 


WDTC 


178- 


2574 


1 78 


2574 


1 78- 


2575 






D 


WDTD 


1 78 - 


2576 


1 78 


2576 










D 


WHDA 


1 77 - 


2552 


1 77 


2552 










D 


WHDB 


1 77- 


2554 


1 77 


2554 


1 77- 


2556 






D 


WHDC 


1 77 - 


2555 


1 77 


2555 










D 


WHDR 


177- 


2550 


177 


2550 


177- 


255 1 


1 9 6 


-3415 


D 


WRI T 


126- 


1 042 


1 63 


2 1 23 


193- 


3333 






0 


WRTB 


tes- 


2 1 33 


1 65 


2230 










0 


WRTC 


tes- 


2 1 34 


1 63 


2 1 40 


163- 


3 144 






D 


WRTE 


1 63 - 


2 14 1 


1 63 


2 146 










D 


WRTF 


1 64 - 


2 17 1 


1 64 


2 176 










D 


WRTG 


164- 


2 175 


1 64 


2201 










D 


WRT I 


1 64 - 


22 15 


1 65 


2223 










D 


WRT J 


















D 


WRTX 


163- 


2 1 SO 


1 98 


3470 










D 


WSAF 


1 63 - 


2 1 27 


175 


2520 


1 79 


2605 






D 


WSGA 


1 74 - 


25 1 5 


1 74 


25 16 










D 


WS IC 


1 30 - 


1 07 1 


163 


2 1 30 


1 64 


221 1 


174 


-25 13 


D 


ZATT 


148- 


1 407 


153 


1 605 


1 6 1 


2074 


1 6 1 


-2074 


DATEND 


65 - 


0 


65 


0 


66 


0 






DATT 


59 - 


0 


122 


754 


153 


156 1 


1 60 


-2060 


D8AR 


1 7 ■ 


0 


105 


406 


106 


417 


108 


-431 






1 23 - 


771 


123 


777 


123 


1 000 


126 


-1035 



194-3363 I94-33S4 



o 



174-2514 179-2806 13S-30E7 19S-3405 196-3450 



1 61 -2102 

109-480 113-477 113-S03 119-535 121-706 121-710 121-711 
129-10BS 130-1077 132-1142 132-1146 132-I1S1 132-11S3 136-1169 



121-737 122-755 
1 36- 1 1 70 136-1171 



123-767 
136-1 172 
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136- 
t 50 - 
154- 



1173 
1 500 
1 633 
157-1744 
1 SO - 204 4 
1 65-2237 
169-2413 
178-2575 
1 3 1 - 2702 
1 9 6 - 3423 



DCERR 

OCLASS 

DCLK 

OCMASK 
DCN .ST 
DCN . TT 
DCRO 



69-0 



136- 

1 50- 

154- 

157. 

160' 

165 

17 1 

179' 

162- 

196' 

142' 



1 174 
1506 
165 1 
1746 
2045 
2240 
2432 

2 603 
3005 
3424 
1 320 



136' 
ISO- 
155- 



162 
196 
1 49 



1 1 7S 
1 5 10 
1653 
1757 
2047 
22S3 
2433 
2627 
3005 
345 1 
t 45 1 



136-1176 
15 1 - 1526 
1 5S - 1 660 
157-1773 
1 60-2064 
1 65-2280 
17 1 - 2435 
1 79 - 2630 
168-3171 
209-357 1 



13 6- 
152- 
I 55 ' 
158- 
18 1- 
165- 
17 1- 
180- 
186' 
227' 
156' 



1 203 

1 543 
166 1 
1775 
2074 
2265 
2442 

2 633 

3 173 
7702 
17 10 



153 
155 



1405 
155 1 
1667 



153 



1 58 - 2004 
162-21 12 
165-22 66 
1 7 1 - 2445 
180-2 637 
1 88-3203 
227-7712 
1S6- 1722 



148-1411 
153-1 574 
155-1675 
159- 2023 
162-21 17 
166-2278 
17 1-2455 
1 80- 2644 
1 38 - 3204 
228-7742 

158-1733 157-1741 200-3503 



1 48- 
153- 
155' 
159' 
162' 
186' 
17 1' 
I 30 ' 
138' 



1423 
1577 

1 700 
2025 159' 

2 12 1 184' 
2306 168' 
24 60 17 1' 
2652 1 80' 
3207 189- 



142 6 
1 800 

1 70 1 
2032 

2 1 80 
2344 
248 1 
2883 
32 1 1 



143-1431 149-1 433 

154-1610 154-1611 

156-1715 156-1721 

159-2034 150-2O35 

184-2181 184-2188 

1 69 - 2384 1 89 - 2372 

171-2483 173-2475 

180-2685 180-2887 

189-3234 189-3237 



149-1454 149- 

154-1613 154- 

156-1723 156- 

180-2037 ISO- 

184-2 167 164- 

1 89 - 2373 1 89 - 

173-2502 178- 

1 8 1 - 2700 1 8 1- 

IS9-3240 194- 



1460 ISO- 

1620 154- 

1726 157- 

2040 160- 

2206 165- 

240 1 169- 

2573 1 78 - 

2700 18 1- 

3357 194- 



1 473 
1 63 1 
1735 
2043 
2235 
24 12 
2575 
2701 
3365 



1 40- 12B1 

82-0 

89-0 

89-0 

18-0 

88-153 
114-511 



137-1226 137-1237 137-1230 137-1231 137-1232 137-1233 137-1234 137-1235 137-1238 137-1237 138-1240 138-1241 138-1242 
140-1252 140- 12S4 140-1261 140-1263 140-1264 1 8 1 - 2 B 7 4 1 8 1 - 2 5 75 164-3024 1S4-3025 



148- 
1 48 - 



14 10 
I 404 



148-1417 148-1420 148-142S 1S5-1666 



-154 
-512 



OCRS 

OCRTST 

DDC 

ODD 

OER 



9 1 -252 
117-525 
18-0 



83-72 
224-74 1 



DERR 
DEVCL 
DFAIL 
DHANG 
0 I 

D lAG 

OINITA 

DINITB 

DINITC 

DISCON 

DISM 

DISN 

DL 1 1 44 

DL 1 IAD 

DM. BEG 

DMBEG 

DMBPC 

DMDBG 

DMDT 

DMNTRy 

DMOOE 

DMOOT 

DMOVH 

DMOVL 

OMPC 

DMREGO 



111- 
111- 



224 ' 
13 1' 



78-2 
93-274 
1 17-527 
9 1 -2S3 

114-511 



78-4 
94-278 



77-14 
95-310 



80-46 
9S-31S 



82-53 
96-320 



82-60 
100-354 



83-67 
108-437 



124-1011 228-7770 228-7776 
121-703 124-1007 



83-101 
1 1 1 -46S 



83- loe 
1 1 1 -4SB 



84- 1 15 
111-467 



84-135 
1 1 1 - 470 



30-43 80-44 80-47 82-56 82-62 83-66 

224-7404 224-7405 224-7406 224-7407 224-7410 224-7411 



74 13 
1 137 



111-487 
1 1 1 -470 

79-33 80-35 30-36 30-37 80-40 80-42 

83- 111 83-112 84-132 38-152 87-185 116-524 
224-7414 224-74 15 

136-1201 157-1765 158-1776 160-2066 165-2271 189-2377 166-2421 171-2444 193-3323 194-3343 194-3360 

79-34 80-41 

84- 132 



1 25- 1024 
1 25- 1025 
1 25- 1030 

69-0 

48-0 

48-0 
223-4020 
223-4030 



125- 1026 
1 25- 1027 
125- 1032 
148-14 13 



6S' 
12 1' 
22 1' 



65- 
17 1- 



O 217-3626 217-3627 221 

2426 208-3585 217-3632 221 



3772 221-3773 221 
4003 221-4003 221 



4006 22 1 
4003 221 



4007 
4003 



3772 221-4003 221-4004 221-4006 



2 16-3626 
223 - 4020 
1 2 1 - 700 

19-0 
206-3563 



216-3626 217-3630 223-4020 



2 16-3626 
121-701 



164-2214 165-2232 189-2354 179-2624 181-2741 182-2777 



187-3100 187-3140 188-3155 189-3213 189-323S 197-345St,_^ 



221 -40O4 



45 - 
45 - 
217- 



131-1122 171-2425 195-3371 195-3400 196-3417 198-3443 198-3464 200-3500 200-3506 201-3510 203-3544 228-7747 
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u 



o 





228 


■7753 


















DMREG 1 


47 


■0 


47 - 


0 


195- 


3401 


197- 


3457 


199- 


3474 


DMREG2 


47 


-0 


47 - 


0 


124- 


1 004 


1 63 


2 146 


163- 


2 147 


□MREG3 


47 


-0 


47 - 


0 


173- 


2505 


1 85 


306 1 






0MREG4 


47 


-0 


47 - 


0 


1 93- 


2 147 


1 72 


2465 


173- 


2503 


DMREGS 


47 


-0 


47 - 


0 


1 30- 


1 06 1 


13 1- 


1 1 27 


17 1- 


243 1 


3MREG6 


47 


0 


47 - 


0 














DMREG7 


47 


0 


47 - 


0 














OMSTR 


45 


■0 


2 17- 


3626 














OMTEMP 


43 


0 


49 - 


0 














DOFFOA 


1 60 


■2053 


190- 


2063 














DOFFDS 


1 60 


2059 


1 90- 


2057 


1 60- 


206 1 










DPF 


1 4 


0 


82- 


56 


82- 


92 


83- 


96 


83 - 


72 




laa 


3157 


1 9S - 


3377 














DPROC 


1 2 


0 


















DRAMPE 


a3 


67 


95- 


304 














ORAVL 


59 


O 


12 1- 


7 1 4 


12 1- 


7 1 9 


1 48- 


1 406 


148- 


14 15 




1 S7 


1759 


1 57 - 


1760 


157- 


1 792 


1 58- 


1777 


1 90- 


2059 


DRDUP 


S9 


0 


121 - 


7 1 6 


1 48- 


1 407 


1 48- 


14 1 7 


1 50- 


19 12 




1 SO 


2050 


1 BO- 


2055 


1 60- 


2057 


1 90- 


2065 


1 90- 


2067 


DROV 


25 


0 


SS - 


353 


100- 


3B4 


137- 


1214 


1 56- 


1 707 


DRINIT 


2 1 


0 


2 1 - 


0 














□RQMPE 


32 


60 


93- 


269 














□RPLC 1 


1 3 1 


1132 


13 1- 


1 141 














□RPLCA 


1 30 


1 067 


1 30 - 


1 075 














□RPLCB 


1 30 


1 1 07 


1 30- 


1111 














□RPLCC 


1 30 


1 1 07 


1 so- 


1112 














DRPLCD 


1 3 1 


1117 


ls 1 - 


1127 














ORPLCX 


1 30 


1 1 05 


13 1- 


1115 














DRV . AT 


63 


O 


S 3 - 


O 


159- 


2033 


22 6- 


7 67 1 






DRV . AV 


62 


0 


83 - 


0 


159- 


2033 


226- 


767 1 


227 - 


7723 


DRV . C 1 


62 


0 


153- 


1 604 














DRV . C2 


62 


0 


















DRV . C3 


62 


0 


















DRV . C4 


62 


0 


















DRV . OS 


62 


0 


1 47 - 


1364 


147- 


1 385 










DRV . DD 


62 


0 


















DRV . OE 


62 


0 


1SS- 


1 970 


1 58- 


2001 










DRV . OF 


62 


0 


92- 


0 


226- 


7957 










DRV . DR 


9 1 


0 


149- 


146 1 














DRV .EL 


9 1 


0 


149- 


148 1 














DRV . FO 


92 


0 


147- 


1365 


147- 


1366 










DRV . OA 


9 1 


0 


148- 


1 403 


153- 


1 902 


16 1- 


2075 






DRV . PE 


92 


0 


92 - 


0 














DRV . PS 


91 


0 


155- 


1665 














DRV . RE 


92 


0 


92 - 


0 














DRV . RR 


6 I 


0 


1 50- 


147 1 


150- 


1 472 










DRV . RU 


9 1 


o 


122- 


740 


1 55 - 


1962 


1 55 - 


1999 


1 55 - 


1666 


DRV . 5 1 


92 


0 


62 - 


0 














DRV . S2 


62 


0 


62- 


0 














DRV .S3 


62 


0 


62- 


0 














DRV . S4 


62 


0 


92 - 


0 














DRV . S7 


62 


0 


1 47- 


1364 


1 47 - 


1 365 










DRV . SN 


62 


0 


155- 


1692 















180-2647 180-2653 196-3435 209-3559 228-7744 



177-2553 
195-3377 



177-2553 
199-343 1 



87-182 10O-354 111-473 113-502 153-1571 153-1572 171-2431 



148-1421 150-1504 150-1511 153-1552 153-1559 153-1599 153-1570 153-1572 I54-IB50 
190-2095 160-2087 

153-1552 153-1580 153-1561 153-1566 153-1570 153-1571 153-1603 157-1759 157-1762 



174-2514 175-2520 181-2735 



155 - 1 699 
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o 



DRV . SR 


6 1 


O 


158 


- 2000 






DRV . SU 


8 1 


O 


93 


-0 


1 47 


1390 


DRV . U 1 


6 1 


o 


9 1 


-O 


1 54 


1612 


DRV . U2 


6 1 


0 


6 1 


-0 






DRV . U3 


9 1 


0 


61 


-0 






DRV . U4 


6 1 


0 


6 1 


-0 


1 55 


1 654 


DRV . UM 


63 


0 


153 


-1550 


1 53 


1578 


DRV .W1 


62 


0 










DRV .W2 


62 


o 


147 


- 1393 






DRV .W3 


62 


0 


147 


- 1393 






DRV . W4 


62 


0 


147 


- 1393 






DRV .WE 


62 


0 


62 


-0 






DRVCLR 


69 


0 


1 4 8 


-1401 






DRVOL 


59 


0 


1 2 1 


-714 


1 2 1 


716 




158 


1 777 


1 60 


- 2065 






DSD I EA 


157 


1 740 


1 57 


-1742 


1 57 


1 744 


DSDIEB 


1 97 


179 1 


157 


-1763 






DSDiec 


197 


1 747 


157 


-1753 






OSER 


1 4 


0 


99 


-350 


1 1 9 


523 


OSK . LN 


52 


0 










DSLEOS 


82 


57 


86 


-15 1 






DSR 


1 4 


0 


99 


-352 


1 00 


390 


DSTSH 


45 


0 










DSTSL 


45 


0 










DTEMP t 


50 


0 


SO 


-0 






DTIMEA 


1 62 


2 113 


1 92 


-2122 






DTMP 


1 7 


0 










DTSTBL 


224 


7404 










DUP . LN 


52 


0 










DUPVC 


45 


0 










DXFC 


1 9 


0 


1 2 1 


- 70O 


206 


3561 


ECC 


1 S 


0 


1 1 O 


-494 


1 1 3 


505 


ECC9 . 1 


48 


0 


48 


- 0 


48 


O 


ECCg . 2 


43 


0 


43 


- 0 


43 


0 


ECC9 . 3 


43 


0 


43 


-o 






ECCMSK 


73 


0 










ECCRD 


1 08 


430 


108 


- 432 


103 


440 


ECHOCD 


63 


0 


203 


-3542 






ECDUNT 


43 


0 


49 


-0 






ECSUMH 


73 


0 










ECSUML 


73 


0 










EDSEED 


49 


0 










EF . BBR 


59 


0 










EF . BBU 


59 


0 










EF . LOG 


59 


0 










ELEV 


9 1 


0 










ELOC 


48 


0 










GLPM 


48 


0 


48 


-o 






ELPN 


48 


0 










ELPd 


48 


0 


48 


-0 


48 


0 


ELPP 


48 


0 


48 


-0 


48 


0 


ENCACH 


65 


0 


85 


-0 






END . F 


143 


1 337 


145 


-1345 


146 


1 354 


ENDCD 


69 


0 


99 


-0 


1 4 1 


1 305 



181-2736 182 - 30O2 
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ER.BCA 
ER . BPI 
ER . DMX 
ER . HTO 
ER . INT 
ER . IWR 
ER . MER 
ER . MRR 
ER . MST 
ER . NIM 
ER . PRO 
E R . PWR 
ER . RAP 
ER . ROP 
ER . RP2 
ER . RRO 
ER . RTO 
E R . RWR 
ER . SAP 
ER . SOP 
ER . SRP 
ER . STP 
ER . TMO 
ER . VC I 
E R . WP 2 
ERECOV 
ERR 
ERROO 
ERR01 
ERR02 
ERR03 
ERR04 
ERROS 
ERROe 
ERR07 
ERRB1A 

ERRB1E 
ERRS2 
ERRB2E 
ERRB2H 

ERRB2I 
ERRB I T 
ERREC 
ERRINI 



1 3 
126 
1 42 
1 5S 
158 
1 6S 
1 77 
1 90 
67 
67 
67 
67 



SO 
1 07 



1 040 
1320 
1 662 
1774 
2256 
2553 
3255 
O 



126-1040 126-1040 126-1040 126-1040 

148-1374 148-1375 148-1417 149-1445 

155-1666 155-1672 155-1674 155-1676 

160-2036 160-2040 161-2074 163-2125 

165-2267 166-2303 166-2310 166-2312 

178-2566 I79-2B02 179-2614 179-2624 



65-0 67-0 76-S 

126-1040 126-1053 130-1101 

149-1450 149-1451 150-1502 

15S-1701 155-1701 15B-1705 

183-2134 183-2141 163-2144 



166-2316 
1S0-2B43 



167-2326 167-2334 
1BO-2665 1B1-273S 



78-22 
136-1 171 
15 1-1533 
1 56 - t 707 
163-2147 
169-2402 
181 -273S 



90-243 
1 36 - 1 204 
153-1 607 
156- 1724 
164-2173 
171 -2443 
182-2764 



90- 247 
137- 1214 
154- 1 830 
156- 1733 
164-2207 



12 1-714 
1 40- 1 253 
154- 1632 
157-1 747 
1 65-2224 



174-2514 174-2S15 
182-2771 184-3021 



122-740 
14 1-1305 
154-1634 
1 57 - 1 747 
165- 2242 
175-2520 176-254 
187-3141 188-321 



1 22 - 7 S7 
14 1-1 305 
154-1634 
157-1 770 
1 65-2254 



192-3305 194-3383 199-3449 208-3568 221 -4003 221-4O03 221 -4003 221 -4003 223-4020 228-7843 228-7760 2 28 - 77 80 2 28 - 77 S 



90-241 
93-287 



90-240 90-244 
228-7797 228-7770 



228-7775 22S-7778 



67-0 
93-272 



1 67-2324 



227 - 7705 
38-0 
7B-3 

79- 32 

80- 35 
80-38 
80-37 



31 

207 

32 

35 

35 

36 

427 



33 


-0 
















































88 


-16 6 


88 - 


167 


88 - 


1 70 


33 


1 7 1 


33 


- 172 


38 


1 73 


33 - 


174 


33 


-175 


33- 


178 


S3 


200 


33 


201 


88 


-202 33 


-203 


88 


-210 


38 - 


2 1 2 


as - 


2 1 3 


39 


23S 


39 


-237 
































90 


-242 


90- 


243 


90- 


246 


90 


247 


92 


-26S 


93 


270 


93- 


273 


93 


- 274 


94- 


277 
















80 


-36 


80- 


37 


80- 


40 


34 


133 




































87 


- 1 62 


87 - 


1 63 


9 1 - 


256 


95 


307 


96 


-32 1 


93 


331 


9 3 - 


334 
























99 


-345 


93 - 


346 


99 - 


347 


99 


350 


99 


- 35 1 


99 


352 


1 O 1 - 


372 


104 


-400 


1 04 - 


402 


1 04 


403 


105 


404 


106 


-414 108 


-424 


10S 


-43 1 


1 08 - 


433 


1 08 - 


435 


1 1 1 


463 


1 1 1 


-466 


1 1 6 


5 1 7 


116- 


520 


1 1 6 


-522 


116- 


523 


1 1 7 


525 













80-42 
157-1734 158-2002 
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ERRINP 


80 


0 


138- 


1 171 


1 55 


-1676 


156- 


1724 


ERRIP 


59 


0 


121 - 


723 


122 


-760 


1 22- 


76S 


ERRRTC 


45 


0 














ERRSET 


79 


34 


80- 


42 










ERRVEC 


60 


0 














ETST1 


1 2 


0 














EVAL 


48 


0 














FAILUR 


48 


0 


48- 


0 


4S 


-0 


48 - 


0 


FAIRCT 


6 t 


0 














PCX , MO 


45 


0 














FCT , V 1 


45 


0 


45- 


0 










FCT . V2 


45 


0 














FDCLK 


22 


-0 














FDIAG 


8.1 


0 














FETCH 


217 
221 


3831 
■4010 


2tS- 


3861 


218 


-3672 


218- 


3673 


FETCH2 


217 


-3832 


221 - 


3783 


221 


-4013 


22 1 - 


401 4 


FETCH3 


217 


-3634 














FLAG 


3S 


•0 














FLOAT 


IS 


•0 














FM. BAD 


5S 


-0 














FM. CNT 


58 


-0 














FM . DSK 


53 


-o 


1 65- 


2252 


1 7 1 


-2436 






FM. SO I 


58 


-0 


13 1- 


1136 


149 


- 1463 


1 57- 


1753 


FORCE 


43 


-0 














FORICD 


69 


-0 


198- 


3404 










FDRSCD 


69 


-0 


131 - 


1 120 


198 


- 3434 






FPE 


24 


-0 














FRERR 


69 


-0 


1 42- 


13 13 










FRMCD 


45 


-o 














FSEEK 


60 


-0 


150- 


1474 


155 


-1671 






FSTST 


83 


- 74 


34 - 


1 1 4 










FTEST 


1 2 


-0 














GENSVN 


1 04 


-375 


106- 


410 


1 09 


- 44 1 


1 17- 


533 


GETCRV 


2 1 7 


-3830 


220- 


3725 










SETECO 


1 1 9 


- 535 


119- 


540 










GETECC 


108 


- 434 


119- 


537 










GETRB 


2 1 9 


-3700 


2 19- 


3702 


2 1 9 


-37 1 1 






GETRBX 


217 


-3642 


2 19- 


3703 










GETSTA 


69 


-0 


226- 


7655 


229 


-7667 


227- 


7727 


GO 


36 


-0 














GORD 


15 


-0 














GOWR 


15 


-0 














GPRO 


43 


-0 














GPR1 


43 


-0 














GPR2 


43 


-0 














GPR3 


43 


-0 














G5EL 


59 


- 0 


I 50- 


15 16 


1 54 


-1817 


155- 


1703 


GTCCHR 


69 


- 0 


227 - 


7735 










GTCRSP 


99 


-0 


149- 


1435 










GTE 


1 3 


-0 














GTUCHR 


69 


-0 


226 


7 673 


228 


-7740 






GTURSP 


69 


-0 


149- 


1444 










H 1 1C0D 


48 


-0 


46- 


0 


46 


-0 







158- 1725 
138- 1202 



158- 1774 
136-1 204 



1 60-2040 

1S4-1847 165-2243 



165-2257 194-3381 



98-326 226-7641 



1S7- 17S5 



1 S7 - 1 764 
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H 1 t XOR 


>S- 


0 


4 6 


- 0 


46 


0 


46 


-0 


1 87 


HADO 


15- 


0 
















HANG 


17- 


0 


7 6 


- 5 


76 


5 


80 


- 45 


85 


HD . TO 


S2- 


53 


224 


- 7404 












HD . T 1 


82 - 


53 


224 


-7405 












HD . T2 


82- 


53 


224 


- 7406 












HO . T8 


83 - 


1 00 


224 


-7414 












HOCOD 


45 - 


0 


1 30 


- 1065 


169 


2367 


1 69 


-2410 


1 69 


HOLMT 


49 - 


0 


49 


-0 


1 64 


2 163 


172 


-247 1 


1 8 1 


HDRAD 1 


1 av- 


3 134 


187 


-3137 












HORANA 


is 6 • 


3066 


187 


- 3 1 03 












HDRANB 


187- 


3 1 05 


1 87 


-3106 


187 


3 12 1 








HDRANC 


187- 


3122 


1 87 


-312S 












HDRAND 


187- 


3128 


1 87 


-3131 












HORANE 


187- 


3143 


188 


-31S0 












HDRANL 


1 30- 


1074 


1 S3 


-2142 


1 79 


2622 


186 


-3064 




HDRCCH 


187- 


312S 


187 


-3127 


1 90 


3245 








HORCCL 


187- 


3121 


187 


-3123 


190 


3243 








HDRCHK 


190- 


3244 


1 90 


-3247 


190 


3252 








HDRCKE 


1 90- 


3247 


1 90 


-33S3 












HDRCKH 


187- 


3107 


187 


-3111 


187 


3 114 


1 90 


- 3246 




HORCKL 


1 90- 


3244 
















HDRCMO 


181- 


3023 


184 


- 3023 












HORCME 


184- 


3022 


184 


- 3024 












HDRCMF 


185- 


3029 


1 85 


-3050 












HDRCMG 


185- 


3052 
















HORCMP 


t 30- 


1 073 


1 63 


-2140 


179 


2620 


1 84 


30 14 




HDRNOM 


186- 


307 1 


187 


-3115 


1 87 


3 1 20 


1 87 


-3 124 


187 


HDRTMQ 


45 - 


0 
















HOSLB 1 


1 as - 


3204 


1 88 


-3207 












HDSUBA 


187- 


3 1 40 


188 


- 3204 


189 


32 1 3 








HEADER 


47 - 


0 


47 


-0 


47 


0 


47 


-0 


1 49 




1 90- 


3244 


190 


-3248 


1 90 


3257 


190 


-3272 




HES 


42 - 


0 
















H I . OFF 


90- 


242 


90 


-242 


90 


243 








H I 1 


185- 


303 1 
















H I 2 


185- 


3035 
















H I 3 


185- 


304 1 
















H I 4 


1 85- 


3045 
















HIBYT 


45- 


0 


46 


-0 


93 


270 


94 


300 


1 25 




22 1 - 


3773 


22 1 


- 4002 


22 1 


4007 








HINIB 


45- 


0 


1 49 


- 1 442 












HIPAR 


90- 


242 


224 


-7403 


228 


7774 


229 


-8000 




HOSTP 


45- 


0 
















HOSTMO 


50- 


0 


50 


-0 


1 50 


1478 








HSTOUE 


SO- 


0 


50 


-0 












I DENT 


40- 


0 
















IDX 


25 - 


0 


9 9 


-353 


1 0 1 


370 


1 30 


1 066 


1 30 


I E 


35 - 


0 
















IMMED 


2 17- 


364 1 


2 1 7 


-3645 












I NCRTN 


90- 


250 


93 


-275 


95 


3 1 0 


98 


322 


98 


I ND I AG 


1 9 - 


0 


32 


-53 


82 


60 


S3 


67 


83 


INDRCT 


2 18- 


3653 


2 1 9 


-3715 


220 


3746 


220 


3750 




INI 


24- 


0 


1 25 


- 1 022 


125 


1024 









96-315 226-7642 228-7766 
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N IT 1 


132 


- 1 1 50 


214 


-3624 




NITM1 


154 


- 1 esi 


165 


- 2225 


2 1 4 


NPLEN 


47 


-0 


1 49 


-1447 


1 SO 


NPUT 


47 


-0 


1 48 


-1375 


1 49 




227 


-7717 


227 


-7722 


227 


N5EEK 


69 


-0 


1 50 


- 1 520 




NSTR 


36 


-0 


36 


-0 




NTI 


35 


-0 








NTR 


40 


- O 








NTVEC 


49 


- 0 


49 


-0 




NVAL 


40 


- o 








OACC 


44 


- 0 








OCLK 


60 


- o 


1 67 


-2326 


I 7 1 


OCNT 


60 


-0 


1 7 1 


-2446 


1 7 1 


OMSK 


45 


-0 








ORTY 


60 


-o 


1 55 


-1676 


158 


ORWR 


60 


-0 


1 67 


-2332 




OSEK 


60 


-0 


158 


- 2006 


1 67 


PINTR 


40 


-0 








PRBG 


4 1 


-0 








RCI 


40 


-o 








UAR 


1 7 


-0 








COND 


22 1 


-3754 


221 


-401 1 




EOJPl. 


22 1 


-3764 


221 


-4013 


22 1 


MPTST 


76 


-2 


78 


-5 




NE JMI 


22 1 


- 377 1 


22 1 


-401 2 


22 1 


SBXFC 


22 1 


-37SS 


22 1 


-3765 




S IGN 


22 1 


- 401 1 


22 1 


-4015 




UMP 


76 


- 7 


77 


- IS 




. BAOO 


57 


-O 


57 


-0 




. BAD 1 


57 


-O 








. CHVR 


57 


-O 








. CNTO 


57 


-0 


57 


-0 




. CNT 1 


57 


-0 


57 


-0 




. CNT2 


57 


-0 


57 


-0 




. CNT3 


57 


-0 








. CRFO 


57 


-0 


57 


-0 




. CRF 1 


57 


-0 








. CSVR 


57 


-0 


57 


-0 




. EVNT 


57 


-0 








. FLGS 


57 


-0 








. FMT 


57 


- o 








. HDRO 


57 


- 0 


57 


- 0 




. HOR 1 


57 


-0 








. MLUN 


57 


-0 








. RTRY 


57 


-0 








.SDIO 


57 


-0 


57 


-0 




. SDI 1 


57 


-0 


57 


-0 




.SDI2 


57 


-0 


57 


-0 




.S0I3 


57 


-0 


57 


-0 




. SD I 4 


57 


-0 


58 


-0 




. S D I S 


53 


-o 








. SEQ 


57 


-o 








. UHVR 


57 


-o 









15 1-1536 

149-1453 226-7660 226-7663 226-7666 226-7672 227-7S76 227-7700 227-7703 227-7706 227-7713 227-7715 



1 774 1 7 1 - 2447 
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U . UN I T 


57 - 


O 














L . UNTO 


57 ■ 


0 


57 - 


0 










L. . U N T 1 


57 


0 


57 - 


0 










1. . UNT2 


57 


0 


57 - 


0 










1. . UNT3 


57 


0 














1- . US VR 


57 


0 


57 - 


0 










L . VSEO 


57 


0 


57 - 


0 










L . VSE 1 


57 


0 














LAB 


1 • 


0 














L ADD 


1 5 


0 














LATE 


t 4 


0 


164- 


2204 


18 1- 


2732 


19 6- 


34 4 5 


L BNMSK 


45 


0 


187- 


3 14 1 


189- 


32 14 






L BNST R 


45 


0 


1 90- 


3255 


190- 


325S 






LBWR 


1 5 


0 














LCOM 


1 5 


0 














LORT 1 


2 1 2 


36 10 


2 19- 


3703 


22 1- 


3 7 6 6 


22 1- 


4004 


LEO 1 


22 


0 


22 - 


0 


80- 


4 1 


8 6 - 


1 S 1 


LED2 


22 


0 


22 - 


0 


79 - 


3 4 






LED4 


22 


0 


22 - 


0 


79 ^ 


34 


80 - 


4 1 


LED8 


22 


0 


22 - 


0 










L EDS 


22 


0 


77 - 


1 4 


82 - 


60 


83 - 


67 


LESS 


1 2 


0 














L E V0ft2 


1 40 


125 1 














L E VORA 


1 40 


1 250 


140- 


1 2SO 










L E V0R8 


1 40 


1253 


1 40 - 


1 255 










LE VORC 


1 40 


125 1 


1 40- 


1 252 


1 40 - 


1 254 


1 40 - 


1257 


L E VORO 


1 40 


1 244 


14 1- 


1 273 


14 1- 


1 303 


203 - 


3544 


L E VORE 


1 40 


1 253 


1 40 - 


126 1 










L EVORf 


1 40 


1 283 


1 40 - 


1264 


1 40 - 


1 265 






L EVORG 


1 40 


1 260 


1 40 - 


1 26 6 










L E VORX 


1 40 


1 260 


1 40- 


12 6 1 


i 40 - 


1 263 






LEVOWA 


1 37 


12 13 


137- 


1214 










LEV OWE 


1 37 


12 13 


137- 


1 2 1 S 


137- 


1 228 






LBV OWR 


1 37 


12 10 


1 37 - 


12 12 


143- 


1 332 


15 1- 


1 530 


LEV OWS 


1 37 


12 17 


137- 


1220 


137- 


1 22 1 


137- 


1222 


L E VOWW 


1 37 


1 207 


143- 


133 6 


143- 


1 340 






L E VOWX 


1 37 


12 10 


137- 


12 11 










LEVI RA 


1 4 1 


1 303 


142- 


1323 










L E V 1 RB 


1 4 1 


1302 


14 1- 


1304 










L E V 1 RC 


1 4 2 


13 15 


142- 


13 17 










LE V 1 RD 


1 4 1 


1273 


149- 


14 3 4 


149- 


1443 


I 49 - 


1447 


L E V 1 RE 


1 42 


132 1 














L E V 1 RF 


1 4 1 


130 1 


1 4 t - 


1 304 


142- 


13 16 


142- 


1 320 


L E V2 . 1 


1 4 4 


134 1 


150- 


1 S07 


22 S - 


765 1 


226 - 


7655 










140 2 


14 8- 


14 13 


14 8- 


14 32 


LEV 2 . E 


1 44 


1 342 


145- 


1345 










LE V2 . T 


145 


1347 


1 48 - 


1377 


1 50- 


152 1 


199- 


3475 


LEV2TA 


146 


1352 


146- 


1357 










LF . CON 


58 


0 


1 54 - 


1 640 










LF . SNR 


58 


0 














LF .sue 


58 


0 














LFAIL 


50 


0 














LGADR 


65 


0 














LGCKSV 


5 1 


0 


51 - 


0 











9S-31S IOO-3S4 10S-437 



142-1325 142-1330 



149-1442 149-1470 



i 
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LM 




48 


-0 












LN 




5 t 


-0 


5 1 


-0 








UNERR 


70 


-0 


142 


- 1 320 


149- 


1 436 




L NPAG 


1 5 


-0 












L Q , OFF 


90 


-246 


90 


-248 


90- 


247 




LO 1 




1 


-3027 












LO 1A 




1 S4 


-3024 


184 


- 3025 


185- 


3030 




L02 




1 SS 


-3033 












L03 




1 SS 


-3037 












L04 




1 S5 


-3043 












LOBVr 


4S 


-0 


45 


-0 


4S- 


O 








1 33 


-1163 


1 34 


-1164 


135- 


1 1 65 








1 7 1 


-2454 


1 73 


- 2504 


173- 


2509 








227 


-7731 


228 


-7737 








LOG . 


LN 


92 


-0 


52 


-0 








LOGCOD 


45 


-0 












LOGENO 


52 


-0 


52 


-0 








LOGLEN 


49 


-0 


49 


-0 








LOGPKT 


52 


-0 


52 


-0 








LONI 


B 


45 


-0 


1 62 


-2113 








LOPAR 


30 


-246 


224 


-7403 








LSB 




1 2 
I 82 


-0 

-277 1 


88 


- 1 70 


88 - 


20I 


Q 
< 


LT400 


73 


-0 










L V 1 S V 1 


SO 


-0 


50 


-0 


14 1- 


1 273 




LV 1SV2 


50 


-0 


50 


-0 


14 1- 


1 276 


o 


LV2CNT 


SO 


-0 


1 55 


-1676 


157- 


1 736 


II 


LW 




44 


-0 










=ORM 


M 




48 


-0 










MAP 


CH 


S3 


-0 


63 


-0 






MAP 


MO 


S3 


-0 


63 


-0 






MAP 


Ml 


83 


-0 


64 


-0 








MAP 


ND 


64 


-0 


54 


-0 






(A 


MAP 


NX 


S3 


-0 


63 


-0 






O 


MAP 


OF 


64 


-0 


64 


-0 






V> 


MAP 


RD 


64 


-0 


64 


-0 








MAP 


SI 


64 


-0 


64 


-0 








MAP 


ST 


64 


-0 


64 


-0 








MAP 


UR 


64 


-0 


• 4 


-0 








MAP 


VO 


64 


-0 


64 


-6 








MAP 


V 1 


64 


-0 


64 


-0 








MAP 


¥2 


64 


-0 


64 


-o 








MAP 


V3 


64 


-o 


64 


-0 








MAPENB 


45 


-0 












MAPFLG 


5 1 


-0 


5 i 


-0 








MAPMSC 


45 


- 0 












MAPMSH 


45 


- 0 












MAPMSK 


45 


-0 












MAPSAV 


5 t 


-0 


SI 


-0 








MAPVAL 


45 


-0 












MAXSST 


124 


- 1022 


125 


- 1027 








MAXTIM 


93 


-266 


93 


-270 


93- 


27 1 




MCP 


10 


52 


-0 












MCP 


LN 


52 


-0 


52 


-0 


52- 


0 



48-0 
141 - 1275 
1 78 - 2545 



60-0 
141-1277 
187-3141 



93-271 
14 1-1 303 
189-32 14 



94-301 123-775 126-1052 127-1053 128-1054 129-1057 129-1080 132-1150 
141-1310 142-1323 148-1350 146-1356 148-1432 158-1730 155-1731 171-2453 
192-3303 211-3900 212-3613 217-3626 221-3772 221-4001 221-4008 226-7857 



122-740 132-1153 142- 1321 149- 1451 149- 1452 1 5 4 - I 634 1 55 - f 70 1 157- 1747 184-2173 



1 42- 
142- 
158- 



1327 
1326 
1774 



142-1 330 
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o 





S2 


-0 


52 


-0 


52 


-0 


mcp.ro 


52 


-0 










MO . AL L 


53 


-0 










MD , CMP 


58 


- 0 










MD . CSE 


58 


- 0 










MO . ERR 


58 


-0 










MO . EXC 


59 


-0 










MD . EXP 


58 


-0 










MD . FEU 


58 


-0 










MD . FKC 


S9 


•0 










MD . IMF 


59 


-0 


1 54 


-1615 






MD . NOV 


58 


-0 










MD . NXU 


58 


-0 










MD . PRI 


59 


-0 


1 30 


-1101 






MO . RI P 


53 


-0 










MO . SAV 


53 


-0 










MO . SCH 


53 


-0 










MO . SCL 


53 


-0 










MO .SEC 


53 


-0 










MO . SEO 


53 


-0 










MD .SER 


53 


-0 










MO .SHD 


58 


-0 










MD . SPD 


58 


-o 


1 46 


- 1374 


1 43 


-14 17 


MD . SSH 


58 


-o 










MD , SWP 


58 


-0 










MD . VOL 


58 


-0 










MD . WBN 


58 


-0 










MD .WBV 


58 


•0 










MOS 1 2 


45 


-0 










MEMDST 


220 


-3720 


220 


-3742 






MEMSZ 


45 


-0 


65 


-0 






MERR 


1 2 


-0 










MINSST 


1 24 


- 1 022 


1 25 


-1023 






MINTIM 


93 


-266 


33 


-266 


94 


-300 


MINUTE 


45 


-0 










M0DEO4 


217 


-3636 


2 1 9 


-3706 






M0DE4 


2 1 9 


-3706 


2 1 9 


-3711 






MODES 


217 


-3637 


2 1 9 


-3676 






MODNUM 


43 


-0 


46 


-0 


46 


-0 


MP 


73 


•0 










MRDUe 


49 


-0 


49 


-0 






MSB 


13 


-0 


33 


-213 


9 1 


-257 




174 


-2515 


176 


-2541 


,18 1 


-2737 


MSCPLN 


5 1 


-0 


5 1 


-0 






MWOUE 


49 


-0 


49 


- 0 






NACLO 


1 2 


-0 


1 2 


- 0 


1 3 


-0 


NBCB 


65 


-0 


65 


-0 


65 


-0 


NB I BAD 


1 2 


-O 










NBUFR 


65 


-O 


65 


•o 


65 


■0 


NCOONE 


1 3 


-0 










NCPE 


1 3 


-0 


1 3 


-0 


1 3 


-0 


NCRV 


1 2 


-O 


88 


-176 


1 40 


-1253 


NCSR 


1 4 


-0 


99 


-345 


1 2 1 


-720 




1 30 


-2660 


1 30 


-2 662 







■1204 I42-1320 
■2764 190-3247 



1 84 - 2 1 7 1 
12 1-736 



169-2376 
122-747 



146-1 355 
193-3333 



179-2626 
125- 1025 



1 50- 1 501 
193-3465 



151-1534 IS5-1S76 156-1724 163-2144 165-2254 166-2317 169-2402 



1 8 1 - 2S76 



182-2757 185-3026 
137-1211 1SB-1706 180-2642 



217-3630 220-3733 

130-2643 180-2645 180-2647 



130-2655 180-2656 



c 
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NOCLK 


1 4 


0 


121- 


730 


1 40- 


1 255 


1 64 - 


2 1 52 


164- 


2 1 54 


164 


-2156 


1 64- 


2 leo 


1 54- 


2162 


164 


-2 164 


1 54 


-2166 


1 64- 


2 1 70 


1 64 


-2 172 


164 


-2174 


164 


-2 176 




1 64 


2 1 77 


1 54- 


2201 


1 84 - 


2203 


164- 


2205 


164- 


2207 


177 


-2550 


177- 


2552 


1 77- 


2554 


1 77 


-2S55 


1 77 


-2557 


177- 


25 60 


1 77 


-2561 


1 73 


- 2S70 


173 


-2572 




178 


2S74 


1 7» - 


2576 


18 1- 


2677 


18 1- 


2701 


18 1- 


2703 


1 3 1 


-2705 


13 1- 


2707 


13 1- 


27 11 


1 8 1 


-2713 


1 3 1 


-2715 


18 1- 


27 1 7 


1 S.l 


-2721 


1 3 1 


- 2723 


1 3 1 


-2725 




1 3 1 


2727 


18 1- 


273 I 


184- 


301 5 


135- 


3027 


1 35 - 


303 1 


135 


-3033 


185- 


3035 


1 35 - 


3037 


185 


-3041 


135 


-3043 


1 35- 


3045 


1 35 


-30S6 


1 35 


- 3057 


1 35 


-3060 




185 


3062 


196- 


3412 


196- 


3416 


19 6- 


3420 


196- 


342 1 


196 


-3423 


196- 


3424 


196- 


3426 


1 9 6 


-3430 


196 


-3432 


19 6- 


3434 


196 


-3436 


19S 


- 3440 


196 


-3442 




196 


3444 


196- 


3446 


















































NDPF 


1 4 


0 


87 - 


1 63 


1 13- 


501 


148- 


1371 


187- 


3 1 07 


137 


-3111 


137- 


3 114 






























NDSER 


1 4 


0 


101 - 


372 


124- 


1020 


1 30- 


1112 










































NOSR 


1 4 


0 


99 - 


346 


















































NEC 


1 3 
182 


0 

3000 


86 - 
188- 


1 52 
3 18 6 


88- 
1 88- 


167 
3 1 70 


83 - 


1 74 


89 - 


237 


93 


-274 


95- 


3 1 2 


93- 


330 


98 


-341 


103 


-433 


1 03 - 


435 


1 30 


-1113 


1 55 


- 1 657 


1 69 


- 2354 


NENOCO 


69 


0 


143- 


1340 


















































NEO 


1 2 


0 






















































NETST 1 


1 3 


0 






















































NFTEST 


1 3 


0 


1 3 - 


0 


















































NLATE 


1 4 


o 






















































NLSB 


1 3 


0 


88- 


166 


88- 


175 


88 - 


207 


88 - 


2 1 0 


1 2 1 


-710 


1 30- 


1 101 


137- 


12 14 


137 


-12 15 


143 


-1374 


155- 


1 662 


156 


-1705 


1 56 


-1707 


156 


-1733 




1 63 


2 125 


163- 


2 1 34 


1 64- 


2220 


1 66- 


2303 


166- 


23 10 


1 66 


-2312 


174- 


2514 


179- 


2602 


179 


-2614 


1 30 


-2637 


1 30- 


2663 


1 3 1 


-2735 


182 


-301 1 


2 1 3 


-3663 


NMERR 


1 3 


0 






















































NMSB 


12 
173 


O 

2566 


83- 
179- 


2 1 2 
2624 


132- 
13 1- 


1 1 60 
2736 


136- 
194- 


1171 
3363 


155- 
196- 


1 674 
3452 


157 
22 1 


-1767 
-3776 


158- 
22 1- 


1774 
4000 


1 60- 


2040 


1 64 


-2213 


1 65 


-2224 


1 65 - 


2242 


1 65 


-2257 


1 67 


-2334 


1 7 1 


-2443 


NNEG 


1 2 


0 


83- 


74 


33- 


173 


83 - 


177 


38 - 


200 


93 


-342 


108- 


43 1 


2 17- 


3634 


























NDOEID 


42 


0 






















































NOPREG 


1 3 


0 






















































NOVER 


14 


0 


104- 


402 


















































NPKTS 


52 


0 






















































NPOLL 


1 2 


0 


13- 


0 


13- 


0 














































NPROY 


1 4 


0 


106- 


412 


106- 


4 14 


111- 


47 1 










































NRPE 


1 4 


0 






















































NRPOK 


1 2 


0 


1 3 - 


0 


















































NRRDV 


1 4 


0 


1 4 - 


0 


















































NSCAN 


1 2 


0 


1 3 - 


0 


1 3 - 


0 


13- 


0 










































NSCB 


65 


0 






















































NSD I 


65 


0 


65 - 


0 


















































NSECTR 


1 4 


0 






















































NSEEKS 


49 


0 


49- 


0 


126- 


1036 


159- 


20 1 6 










































NSTOP 


1 3 


o 






















































NTEST 


1 3 


0 


33- 


1 03 


33 - 


104 


65- 


142 


35- 


144 






































NUMF L G 


223 


4020 






















































NUPF 


1 2 


0 






















































NWRC 


1 4 


0 


t04- 


403 


111- 


472 


140- 


1 250 


13 1- 


2673 


1 34 


- 3023 


































NZRO 


1 2 


0 


78 - 


23 


78 - 


27 


3 1 - 


52 


82- 


55 


82 


- 6 1 


83 - 


86 


33 - 


7 1 


83 


-76 


33 


- I02 


83 - 


1 1 O 


34 


-114 


84 


-132 


84 


- 1 33 




35 


1 47 


87 - 


1 57 


88 - 


1 7 1 


88 - 


203 


39 - 


235 


89 


-236 


90- 


243 


90- 


247 


9 1 


-256 


93 


- 270 


93 - 


273 


94 


-276 


95 


- 307 


98 


- 33 1 




93 


334 


93- 


340 


99- 


347 


105- 


404 


106- 


424 


107 


-427 


108- 


435 


113- 


503 


1 2 1 


-700 


1 2 1 


-702 


12 1- 


7 1 7 


1 2 1 


-723 


1 22 


-74 1 


1 22 


-75 1 




1 22 


753 


1 22 - 


754 


1 22 - 


760 


.122- 


763 


122- 


764 


122 


-765 


123- 


774 


1 24 - 


10 13 


126 


- 1026 


125 


- 1032 


126- 


1037 


1 25 


- 1042 


1 30 


-1076 


1 32 


-1144 




132 


1 146 


132- 


1154 


136- 


1 200 


136- 


1 202 


136- 


1 205 


137 


- 1 223 


1 40- 


1 265 


14 1- 


1 274 


1 4 1 


- 1 30 1 


1 4 1 


- 1 302 


14 1- 


1 304 


1 4 1 


-1306 


142 


-13 16 


142 


-1323 




142 


1 325 


143- 


1 335 


146- 


1 352 


■1 4«- 


1 404 


143- 


1 407 


148 


-1410 


1 49 - 


1 437 


1 49- 


1 453 


1 50 


-15 16 


1 50 


- t 5 n 


1 50- 


1522 


1 50 


- 1533 


1 5 1 


-1531 


153 


- 1 545 




1 S3 


1 55 1 


153- 


1565 


153- 


1576 


1S3- 


1 603 


153- 


1 eo4 


153 


- 1 605 


154- 


1 624 


154 - 


1 643 


155 


-1856 


1 55 


- 1657 


1 55- 


16B3 


1 55 


- 1 sas 


155 


- 1 671 


156 


-1720 




156 


1 722 


157- 


1 740 


157- 


1742 


157- 


1745 


157- 


1752 


157 


- 17SS 


157- 


1761 


157- 


1 762 


158 


- 1 777 


153 


- 2000 


153- 


2007 


159 


-2O20 


1 59 


-2030 


1 60 


- 2057 




1 60 


2063 


1 60- 


2067 


16 1- 


2073 


161- 


2101 


1 63- 


2 136 


163 


-2 143 


164- 


22 1 5 


1 65- 


2230 


1 65 


-2233 


1 65 


-2243 


165- 


2246 


1 65 


-2257 


166 


-2275 


166 


-2300 




t 66 


23 1 4 


167- 


2324 


1 69 - 


2355 


1 69 - 


2405 


1 69 - 


24 11 


1 69 


-2421 


171- 


2427 


171- 


2435 


171 


-2447 


1 7 1 


- 2450 


174- 


2S 1 1 


1 74 


-2516 


175 


-2527 


175 


-2532 




1 77 


255 1 


177- 


2556 


177- 


2563 


173- 


257 1 


1 78 - 


2S75 


179 


-2601 


1 79 - 


26 18 


1 79 - 


2 623 


1 79 


-2625 


1 8 1 


- 2700 


131- 


2720 


1 32 


-2755 


1 82 


- 3007 


184 


-3017 




1 36 


3073 


136- 


3074 


187- 


3101 


1 37 - 


310! 


187- 


3 106 


187 


-3115 


1 37- 


3 1 24 


187- 


31 30 


137 


-3134 


1 87 


-3135 


137- 


3 136 


1 37 


-3137 


1 33 


-31 47 


188 


-3156 




t 83 


3 172 


139- 


3233 


169- 


32 3 6 


190- 


327 1 


193- 


3324 


194 


■3361 


195- 


3373 


196- 


34 14 


196 


-3433 


199 


- 3475 


200- 


3505 


201 


-3520 


201 


-3523 


203 


■3543 
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203 


3546 




220 


3730 


OBCLR 


220 


3738 


OBSET 


220 


3731 


OBTST 


220 


3724 


OCLK 


108 


40S 


OCLKOO 


104 


377 


0CLK1 


100 


380 


OCL K48 


9 9 


353 


OCLKRS 


100 


355 


OCOMP 


220 


3725 


ODDP 


22 


0 


OOTAF 


4S 


0 


0 D TCA 


45 


0 


QDTC Y 


45 


0 


OFFMSK 


45 


0 


OFFSET 


45 


0 


OFFTRK 


60 


0 


0 JCC 


221 


3756 


OL OAD 


220 


3723 


ONLINE 


69 


0 


ON LREC 


45 


0 


ONLY 


1 1 4 


5 1 4 


OP . ABO 


S3 


0 


OP . ACC 


53 


0 


OP . ACP 


58 


0 


OP . ATT 


S3 


0 


OP . AVA 


58 


0 


OP . AVL . 


53 


0 


OP . CCD 


S3 


0 


OP . CMP 


S3 


0 


OP . DAP 


S3 


0 


OP . OUP 


S8 


0 


OP . END 


S8 


0 


OP . ERS 


53 


0 


OP . FL U 


53 


0 


OP . GCS 


53 


0 


OP . GST 


53 


0 


OP . GUS 


53 


0 


OP . MRO 


5 3 


0 


OP . MWR 


53 


0 


OP . ONL 


53 


0 


OP . RD 


53 


0 


OP . RPL 


S3 


0 


OP . sec 


S3 


0 


OP . sue 


S3 


0 


OP . WR 


S3 


0 


OPCOD 


46 


0 


OPCODE 


49 


0 


OPDCO 


2 1 7 


364S 


OPDCD 1 


2 1 8 


3650 


0PDCD2 


220 


3720 


0 PM 


22 


0 


OPNFLG 


223 


4020 



206 - 


3S60 


206 


-38 83 


220- 


3735 


220 


- 3746 


220- 


3736 






114- 


508 


1 1 4 


- 507 


114- 


8 1 3 






1 04- 


401 


1 1 4 


-510 


1 00- 


356 


1 1 4 


-507 


114- 


506 


1 1 8 


-515 


82- 


53 


82 


-60 


221 - 


4003 


221 


-4003 


221 • 


4003 






22 1 - 


37 64 






149- 


1470 






114- 


S 1 4 


1 1 S 


-514 


126- 


1040 






154- 


1626 






155- 


1663 






126- 


1046 






126- 


1040 






126- 


1047 


156 


-17 17 


154- 


1 624 


1 54 


- 1 827 


126- 


1040 






126- 


105 1 






12 6- 


1045 






12 6- 


1 040 






12 8- 


1 040 






128- 


1050 






128- 


1 040 






4S - 


0 






220- 


37 16 






2 18- 


365 1 


220 


-3717 


220- 


3743 






83- 


101 


84 


- 135 



o 



98-317 228-7770 22»-777e 
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OPXOI 


220 


- 3730 










0PX1O 


220 


-3722 


220 


-3724 






OPX 1 1 


220 


-3727 


220 


-3735 






OPXXO 


220 


-3722 










OPXX 1 


220 


-3721 


220 


- 3727 






OSUBT 


220 


-373S 


220 


- 3737 






OTADD 


220 


- 3730 


220 


- 3732 






OVER 


1 4 


-0 


1 1 1 


-466 


1 1 6 


-520 


OW 


44 


-0 










OWN 


3S 


-0 










OXFC 


221 


-3765 


221 


- 3772 






OXFCO 


221 


-3775 


221 


- 4003 






OXFC 1 7 


217 


-3533 


22 1 


-3776 






P 


52 


-0 


52 


-0 


52 


-0 




52 


-0 


S2 


-0 


52 


-0 




54 


-0 


54 


-0 


54 


-0 




54 


-0 


54 


-0 


54 


-0 




55 


-0 


SS 


-0 


55 


-0 




55 


-0 


SS 


-0 


57 


-0 




57 


-0 


57 


-0 


57 


-0 


P . BCNO 


54 


-0 


54 


-0 






P . BCN 1 


54 


-0 










P . 8UF0 


54 


- 0 


54 


- 0 


54 


- o 


P . BUF 1 


54 


-0 


54 


- 0 


54 


-0 


P . BUF2 


54 


-0 


54 


-0 


1 69 


- 324 1 


P . BUF3 


54 


-0 


54 


•0 


1 89 


- 3242 


P . BUF4 


54 


-0 


54 


-0 


54 


-0 


P . BUF5 


54 


-0 


54 


-0 






P . BUFH 


54 


-0 










P . 8UFL 


54 


-0 










P . CMSO 


55 


-0 


S5 


-0 






P . CMSt 


55 


-0 










P . ONTO 


55 


- 0 


55 


-0 






P . CNT 1 


SS 


-0 


55 


-0 






P . CNT2 


ss 


-o 


55 


-0 






P . CNT3 


SS 


-0 










P . CNTP 


S4 


-0 










P . CONS 


54 


-0 










P . CRFO 


53 


-0 


53 


-0 


62 


-0 


P'. CRP 1 


S3 


-0 


62 


-0 






P . CSVR 


55 


-0 










P . CTMO 


5S 


-0 










P . CVL 


SS 


-0 










P . CYLS 


54 


-o 










P . ELGO 


54 


-o 


54 


-0 






P . ELG1 


54 


-o 










P , FB80 


SS 


-0 


55 


-0 






P . FBB 1 


SS 


-0 










P . FLGS 


SS 


-0 










P , GRP 


55 


-0 










P . HSTO 


54 


-0 


S4 


-0 






P . HST 1 


54 


-0 










P . HTMO 


54 


-0 










P . LBNO 


54 


-0 


54 


-0 







52- 
52- 
54- 
54- 
55- 
57- 
S7' 



52-0 
52-0 
54-0 

54- 0 

55- 0 
57-0 



52 -O 
S2 -0 
S4 -0 
54 -O 
SS-0 
S7-0 



S2-0 
S2-0 
S4-0 

54- 0 

55- 0 
57-0 



52-0 
52-0 
54-0 

54- 0 

55- 0 
57-0 



52- 0 

53- 0 

54- 0 

55- 0 
S5-0 
S7-0 



52- 0 

53- 0 

54- 0 

55- 0 
55-0 
57-0 



52-0 
54-0 

54- 0 

55- 0 
55-0 
57-0 



S2-0 
54-0 

54- 0 

55- 0 
5S-0 
57-0 



52- 
54- 
54- 
5S- 
55- 
57- 
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o 



P LBN 1 


54 


- o 






P . LCKA 


1 G 6 


-2320 


203 


-3566 


P . L I NK 


53 


-0 


53 


-0 


P . LOCK 


132 


- n 42 


153 


- 1 553 


P . MED 1 


55 


-0 


55 


-0 


P . MED2 


55 


- 0 






P . MLUN 


55 


- 0 






P . MOO 


54 


- 0 


62 


-O 


P . OPCD 


54 


-0 


62 


-0 


P . RBNO 


54 


-0 


S« 


-o 


P . RBN 1 


54 


-0 






P . RBNS 


SS 


-0 






P . RCTC 


ss 


-0 - 






P . RCTS 


5S 


■0 






P . RFNO 


54 


-0 


54 


-0 


P . RFN I 


S4 


-o 






P . RGIO 


S4 


-0 


54 


-0 


P . RGI 1 


S4 


■o 






P . RGOO 


S4 


-0 


54 


-o 


P . RGO 1 


54 


-0 






P . RS03 


S4 


-0 


62 


-0 


P . RS06 


54 


-0 






P . RSOS 


54 


-0 






P . RS 1 6 


54 


-0 






P . RS 1 7 


54 


-0 






P . RS 1 9 


55 


-0 






P . SHST 


55 


-0 






P .SHUN 


54 


-0 






P . STS 


55 


-0 






P . TRCK 


55 


- o 






P - UNFL 


54 


-0 






P . UN I T 


54 


-0 


62 


-0 


P . UNSO 


55 


-0 


55 


-0 


P . UNS 1 


55 


-0 






P . UNTO 


SS 


-o 


55 


-0 


P . UNT1 


5! 


-0 


55 


-0 


P /UNTJ 


55 


-o 


55 


-0 


P . UNT3 


SS 


-o 






P . USVR 


55 


-0 






P . VCID 


53 


-o 


1 57 


-1747 


P . VRSN 


54 


-0 






P . VSEO 


55 


-0 


SS 


-0 


P . »SE 1 


55 


-0 






PABRT 


S3 


-0 






PACTV 


53 


-o 






PAGES2 


46 


-0 






PAR 


1 3 


-0 


1 3 


-0 


PARTST 


90 


-240 






PCREL 


2 1 9 


-3677 


2 1 9 


-3704 


PKIP 


59 


-0 


1 2 1 


-714 


PKT001 


52 


-0 


52 


-0 


PKT002 


52 


-0 


52 


-0 


PKT003 


52 


-0 


52 


-0 


PKTOOa 


52 


-o 


5 2 


-0 



1 30- 
126- 



1 1 00 
1 034 



148- 
156- 



1372 
17 16 



143-1416 154-1614 



1S-0 90-242 90-246 132-1162 136-1177 22I-4002 

122-756 155-1677 163-2125 164-2173 166-2303 166-2310 179-2602 182-2771 227-7707 
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PKT005 


52 


0 


52 


0 






















PKT006 


52 


0 


52 


0 






















PKT007 


52 


o 


52 


O 






















PKTOOS 


52 


0 


52 


0 






















PKT009 


52 


0 


52 


0 






















PKTO 1 0 


52 


0 


52 


0 






















PKTO 1 1 


52 


0 


52 


0 






















PKTO 1 2 


52 


0 


S 2 


0 






















PKTO 1 3 


52 


0 


62 


0 






















PKT01 4 


52 


0 


52 


0 






















PKT01 5 


52 


0 


52 


0 






















PKT01 6 


52 


0 


52 


0 






















PKTO 1 7 


52 


o 


52 


o 






















PKTO 1 3 


52 


0 


52 


0 






















PKT019 


52 


0 


52 


0 






















PKT020 


52 


0 


52 


0 


154 


- 1 534 


1 SS 


- 1701 


157- 


1747 










PKTBUF 


S2 


0 


52 


0 






















PKTEND 


52 


0 


65- 


0 






















PLOCK 


1 9 
203 


0 

3S66 


1 30 
203- 


1063 
3570 


132 


-1155 


1S3 


-1562 


154- 


1644 


159 


202 1 


1 60 


-206 1 


POLL 


12 


0 


1 2 


0 


13 


-0 


















PONER 


S3 


0 


157- 


1751 






















PRDY 


1 4 


0 


1 1 t - 


463- 


1 1 6 


-517 


















PSTACK 


73 


30 


3 1 ■ 


S2 






















PSTAT 


53 


0 


























PTELEN 


46 


0 


























0 


1 7 


0 


33- 


1 70 


83 


-173 


33 


- 174 


33- 


175 


88 


176 


88 


- 1 77 


0 . STAT 


46 


0 


























OB 


73 


O 


























ODAOM 


1 


0 


217- 


3626 






















OREVB 


1 


0 


























OUESAV 


49 


0 


49 - 


0 






















OW 


44 


0 


























R . GCCH 


1 48 


1433 


227- 


7736 






















R . G5TA 


1 49 


1445 


14 9- 


1 445 


226 


- 7656 


226 


-7870 


227- 


7730 










R . GSTB 


149 


1450 


149- 


1 452 






















R . GUCH 


149 


1 443 


226 - 


7674 


228 


- 774 1 


















R . GXCH 


1 49 


1436 


149- 


1444 






















R . LRSP 


1 50 


1476 


226 - 


7663 


226 


- 7672 


227 


-7713 














R . RESP 


1 50 


1 502 


1 SO- 


1 502 


226 


-7660 


226 


-7666 


227 - 


7676 


227 


7700 


227 


- 7706 


R . RSPA 


1 50 


1 503 


























R . SEEK 


1 5 1 


1536 


227 - 


7703 






















R . TOPO 


149 


1445 


226- 


7652 






















RO 


33 


-54 


32- 


54 


37 


-156 


37 


- 1 57 


38- 


1 66 


38 


1 67 


88 


-17 1 




39 


: 1 4 


39 - 


2 1 5 


39 


-234 


39 


-236 


98- 


324 


98 


330 


93 


-337 


R1 


33 


1 71 


33 - 


1 72 


88 


-175 


33 


- 203 


83- 


205 


39 


2 1 S 


39 


- 2 1 S 




91 


262 


93- 


33 1 


93 


-333 


93 


-337 


96 - 


340 


93 


343 






RIO 


1 7 


0 


1 7 - 


0 


39 


-224 


39 


-225 


93 - 


325 


93 


342 


93 


■ 344 


R,1 1 


1 7 


0 


34 - 


134 


34 


- 135 


35 


-1*9 


85- 


1 47 


35 


1 50 


39 


■ 225 




95 


306 


104- 


374 


1 04 


-375 


106 


- 407 


1 06 - 


4 10 


106 


4 1 3 


1 06 


■415 




1 09 


445 


1 09 - 


45 1 


1 10 


-453 


1 1 3 


- 47S 


113- 


502 


1 1 3 


S04 


1 1 9 


■540 




1 2 1 


724 


12 1- 


726 


122 


- 75S 


123 


-757 


1 22 - 


760 


1 22 


76 1 


1 22 


■762 




1 23 


1003 


1 24- 


1012 


1 24 


- 1013 


1 24 


• 101 4 


126- 


1052 


127 


1053 


123 


■ 1 05 4 




1 30 


1 1 1 O 


1 30- 


1113 


131 


-1136 


132 


- 1 1*3 


1 33 - 


1133 


134 


1 1 64 


1 3S 


-1165 



159^2021 160-2061 182-2120 163-2126 1S4-2174 166-2305 166-2312 179-2604 182-2772 



88 - 172 
104-376 
9 1 -25 1 

106-412 
39-226 
106-41 6 
1 3 1-705 
1 22-763 



33-20 1 

9 1-252 

106-417 
90^ 240 
108-42O 
12 1-713 
122-764 



88 - 202 
9 1-255 



88 - 204 
9 1-256 



83-206 
9 1-257 



88-210 
9 1-260 



88-21 1 
9 1-261 



90-241 90-244 90-245 33-267 93-272 

106-421 107-426 107-427 108-434 109-442 

121- 714 121-715 121-717 121-721 121-723 

122- 7SS 123-772 123-773 123-775 123-1001 
1 23 - 1 054 1 29 - 1 057 129- 1060 130- 1065 130-1036 130- 1071 130-1075 130-1105 
135-1165 13S-1204 137-1207 137-1211 137-1212 137-1212 137-1213 137-1214 
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137- 
1 42- 
149- 
151- 
1 54 - 
156- 
1 59 - 
163- 
164- 
1 65- 
1 69 - 
1 74- 
1 77- 
1 80- 
182- 
186- 
187- 
1 90- 
192- 
1 96- 
197- 
205 - 
227- 
228- 
17- 
I 09 - 
122- 
126- 
137- 
1 37- 
1 40- 
14 1- 
146- 
1 49 - 
1 53- 
1 58- 
1 57- 
16 1- 
1 64- 
163- 
1 74- 
1 78- 
1 32- 
I 85 - 

1 88 ■ 
192- 
196- 

2 12- 
227- 

1 7- 
1 09 ■ 
117- 
13 1- 
1 47- 



1223 
1325 
146 1 
1 540 

1 643 
1732 
2033 
2125 

2 177 
2252 
2357 
2510 
2562 
266 1 
2750 
3070 

3 1 33 
3243 
33 11 
343 6 
3462 
3555 
772 6 
7765 
O 

446 
740 
1 05 1 
1226 
1 235 
1251 
131 1 
1 355 
1 454 
1567 
1716 

1 770 

2 1 00 
2205 
2366 
25 16 
2570 
2753 
303 6 

3 154 
3303 
342 1 
36 12 
7727 
O 

442 

532 

1132 

1367 



1 37 ■ 
142- 
150- 
153- 
154- 
157- 
1 60- 
1 63- 
1 64- 
1 65- 
169- 
174- 
178- 

18 1- 
182- 
186- 
187- 
190- 
193- 

19 6' 
200 ■ 
206 
227- 
228 

1 7 ■ 
111' 
122' 
129' 
1 37 
137 
140 
142' 
146' 
149' 
1 S3' 
156 
158 
16 1 
165 
169 
175 
178 
182 
1 85 
138 
1 9 2 

1 9 6 

2 I 2 
227 



1 09 - 
122- 
13 1- 
148- 



1224 
1331 

1 50 1 
1564 
1645 
1737 
2036 

2 1 30 
220 I 
2261 
2375 
25 1 1 
2565 
2673 
275 1 
3073 

3 142 
3245 
3323 
3436 
3503 
3560 
7726 
7767 
O 

4 64 
742 

1 056 

1227 

1236 

1 2S2 

1314 

13S6 

1 455 

1876 

1717 

2000 

2103 

2236 

2367 

253 1 

2576 

2755 

3040 

3 163 

3305 

3434 

36 13 

7730 

27 

447 

754 

114 1 

14 14 



1 37 - 1 225 
144-1342 
150- 1 503 

153- 1567 

154- 1647 

157- 174 1 
1 60-204 1 
163-2143 
1 64 - 2203 
1 65-2263 
169-2404 

174- 25 12 

1 78- 2570 

1 8 1 - 2705 

182- 2752 

186- 3073 

187- 3146 
190-325 1 
193-3327 

19 8-3440 

20 1-352 1 
210-3574 
228-7756 
228-7774 

89-226 
1 1 3 - 500 

122- 747 
130-1072 
137-1227 
1 37 - 1 236 
140-1254 
142- 1 31 S 

147- 1362 
149- 14S7 
153-1 602 

158- 1720 

159- 2027 
16 1-2106 
165-225 1 
169-2370 

175- 2533 

179- 2617 
182-2773 

1 85 - 3040 

188- 3166 
19 2-3314 
19 9-3476 

2 13-3615 
227-7735 

78-30 
111-455 

123- 774 
136- 1 174 

148- 1415 



1 40- 
145- 
1 50- 
153- 
154- 
1 57 • 
1 SO- 
1 63- 
I 64- 
1 65- 
169- 
174- 
1 79 ■ 
18 1- 
182- 
186- 
1 8B - 
1 90- 
193- 

1 96- 
20 1- 

2 10- 
223 - 
228 - 

89 - 
113- 
122- 
1 30- 
1 37 - 
137- 
140- 
142- 
1 47- 
1 49 - 
154- 
1 S6- 
1 60- 

16 1- 
165- 
169- 

17 6- 
179- 
182- 
185- 
189- 
192- 
20 1 - 
226- 
228 - 



1 1 1 
1 23 
136 
148 



1244 
1346 
1507 
1570 
1650 

1 755 
2050 

2 146 
2203 
2270 
2423 
25 1 4 
2601 
2707 
2756 
3074 

3 15 1 
325 1 
3330 
3440 
3524 
3575 
7757 
7774 
227 
50 1 
750 

1 1 04 
1230 
1237 
1256 
1322 
1363 
1 470 
1621 
1724 
2041 
2106 
2270 
2374 
2536 
2620 
2775 
3042 

32 1 7 

33 1 5 
35 1 1 
765 1 
7737 
227 
456 
776 
1202 
1421 



140- 
146- 
150- 
153- 
155- 
1 57- 
1 60- 
164- 
1 64- 
166- 
171 - 
174- 
1 79 - 
181 - 
1 82 - 
1 87- 
188- 

1 90- 
193- 

19 6- 

20 1 - 

2 10- 
228 - 
228 - 

93 - 
117- 
1 22 ■ 
1 30- 
137- 
1 37- 
1 40- 
143- 
147- 
1 50- 
154- 
156- 
1 60- 
1 62- 
1 65- 
1 69 ■ 
176- 
179- 
184- 
185 
139- 
193- 
201 • 
228 ' 
228 ' 

89 ■ 
111' 
124- 
136- 
148' 



1 246 
1 357 
15 11 
1 57 1 

1 657 
1760 
2053 

2 1 50 
2207 
2277 
2427 
25 1 5 
2602 

2 71 1 
2770 
3076 

3 152 
3252 
3333 
3442 
3528 
3577 
7760 
7775 
270 
526 
752 
1112 
1 230 
1 237 
1261 
t 332 
1364 
1 47 1 
1 621 

1 725 
2042 

2 115 
2271 
2377 
2537 
2 63 1 
301 5 
3044 
3223 
3332 
3512 
7652 
7740 
230 
457 

1 0O7 
1 206 
1 422 



1 40 - 1 253 
148-1372 
150-1512 

153- 1572 

155- 1 671 
158-1776 
1 60- 2063 

184- 2151 

164- 221 1 

165- 2301 
171 -2434 
174-25 17 
1 79 -2606 

181- 27 13 

182- 2771 
1 87 - 3077 

188- 3157 
190-3253 

193- 3334 

19 6-3442 
202-353 1 
2 1 1 -3600 
228-7760 

93-27 1 
1 1 7-530 
122-753 
13 1-1120 

137- 1231 

138- 1240 
1 40- 1 262 
143-1333 
147-1365 
1 50- 1 472 

154- 1 622 

156- 1730 
1 60-2054 
162-2116 

166- 2275 
1 69 - 2402 
176-2540 
13 1-2714 
134-3016 

185- 3044 

189- 3224 

194- 3347 

20 1-35 13 
226-7655 



1 40 - 



155- 
158- 



1255 
148- 1373 
1 50- 15 13 
153-1 573 
1 672 
1777 
1 60-2065 
1 e4-2 152 
164-221 1 
156-2303 
17 1-2437 
175-2521 
179-2623 
181-2715 
1 84 - 302O 

187- 3101 

188- 3172 
1 90-3255 
193-3340 
19 6-3444 
202-3532 
21 1 -3601 
228-7761 

93-273 

1 17-533 



153- 
155- 
158- 



125- 
131- 



1 030 
1 130 

1 37- 1 231 

138- 1 240 
1 40- 1 263 
143- 1336 
147-1365 
1 50- 1 474 
154- 1 623 
156-173 1 
1 60-2055 
163-2 137 
1 66-2304 
1 69 - 2420 
176-254 1 
18 1-2716 

134- 3017 

135- 3046 

139- 323 1 
194- 3352 
201 - 35 1 4 
226-7656 



1 40- 1 260 
148-1 400 
150-1515 
1 60 1 
1673 
2005 
1 60-2070 

1 64- 2154 

1 65- 2231 
1 66-2304 

17 1-2443 

175- 2523 

180- 2642 

181 - 2723 
185-3061 

187- 3102 

188- 3172 
190-3256 
193-334 1 
1 9 6 - 3444 
202-3533 
2 1 2- 3603 
228-7761 

94-303 
117-534 
126-1 040 
13 1-1 1.37 

137- 1232 

138- 1241 
140- 1254 
143- 1337 
1 48- 1371 
1 50- 147S 
154- 1 824 
156- 1 733 
t 60-2056 
I 63 -2 1 40 

166- 23 10 
1 69 - 242 1 

176- 2542 

18 1-2717 

184- 3022 

185- 3047 

189- 324 1 

19 4-3355 
201-3515 
22 6-7662 



140- 
148- 
150- 
153- 
155- 
158- 
161- 
164- 
165- 
1 66 ' 
17 1- 
175- 

1 80- 
181 ■ 
185- 
187- 
188' 
190- 
194' 
196- 
202 ' 

2 13- 
228 ' 



12 67 
1406 
15 16 
1 603 
1 676 
20 10 
2073 
2154 
2241 
2307 
2446 
2526 
2643 
2725 
305 1 
3107 
3 174 
326 1 
3343 
3446 
3534 
36 14 
7762 



140- 
148- 
1 50 ■ 
1 S3' 
156' 
159' 
162' 
164' 
165- 
166' 

17 1' 
176' 
180' 

18 1' 
1 85 ' 
187' 
188' 
190' 
194' 

19 8' 
202 ' 
22 1 
228 



1272 
1 407 
1523 
1 607 

1 704 
20 12 

2 111 
2156 
2242 
2310 
2447 
2547 
2645 
2727 
3080 

3 111 
3 174 
3262 
3360 
3450 
3535 
4000 
7762 



1 54 
156 



1 30 1 
14 17 
1 531 
1 634 
1 706 



101 -373 
12 1-712 
1 26- 1 04 1 
1 3 1 - 1 1 40 

137- 1232 

138- 1241 
141 - 1274 
143- 1340 
148- 1374 
ISO- 1S05 
154- 1826 
157- 1734 
1 50-2057 
1 64-21 62 
166-23 15 
1 7 1 - 2444 
176-2543 

18 1-2720 

1 84 - 3023 

1 85 - 3052 
189-3242 

19 4-3363 
203 - 354 1 
225-76 67 



1 04 - 377 
12 1-722 
126-1042 
132-1146 

137- 1 233 

138- 1242 
141 - 1277 
144- 1341 
148- 1401 
151 - 1527 
154- 1627 
1 57- 1736 
1 60-2050 
164-2165 
168-2316 
172-2470 
176-2545 
18 1-2721 
1 85 - 3030 
185-3052 
190-326 1 
194-3364 
203 - 3542 
226-7670 



1S9-2014 
162-2 113 

164- 2 156 

165- 2245 



177-2550 

180- 2646 

181 - 2731 
185-3062 

187- 31 12 

188- 3176 
190-32 67 
195-3403 
19 6-3450 

202- 3536 
226-7653 
228-7763 

104-377 
12 1-724 
126-1045 
132-1153 

137- 1233 

138- 1 242 
141 - 1300 
145- 1343 
148-1 403 
15 1 - 1 530 
155- 1 656 
157- 1752 
I 60-2065 
164-2 17 1 
166-23 17 
173-2SOO 
177-2550 

18 1-2734 
1 85 - 3030 
1 85 - 3057 
190-3262 

19 4-3386 

203- 3547 
226-7673 



1S4- 
156- 
159- 
1 62 - 
1 64 - 
165- 
1 69 - 

17 1- 
177- 
180- 

18 1- 
185- 
1 87 - 
139- 
190- 

19 6- 
19 6- 
202 - 
226 - 
228- 



13 12 
1 436 
1532 
1635 

1 7 to 
20 1 5 

2 114 

2 1 64 
2246 
2353 
2454 
2S53 
2655 
2736 
3062 

3 114 
3222 
3267 
3405 
3453 
3537 
766 1 
7763 



142- 


13 13 


142- 


1 320 


149- 


1437 


1 49 - 


1 44 1 


15 1- 


1533 


15 1- 


1 534 


1 54 - 


1637 


1 54 - 


1 642 


156- 


17 12 


156- 


llVi 


159- 


2024 


1 56 - 


203J 


1 62 - 


21 22 


1 63- 


l]^ 


1 64- 


21 73 


1 64- 


2 1 19 


165- 


2247 


165- 


2250 


169- 


2355 


1 69 - 


2356 


172- 


2472 


174- 


2507 


177- 


2S55 


1 77 - 


256 1 


1 80- 


2656 


1 80- 


2660 


182- 


2746 


182- 


2747 


186- 


3065 


186- 


3067 


187- 


3 1 20 


187- 


3 1 32 


189- 


3232 


189- 


3232 


1 90- 


3270 


192- 


3310 


19 6- 


3424 


19 8- 


3432 


197- 


3460 


197- 


346 1 


203- 


3546 


205- 


3554 


226- 


7664 


227 - 


7724 


228- 


7764 


228 - 


7764 



106-411 
12 1-726 
126-1046 

136- 1 200 

137- 1 234 

138- 1243 
141-1 304 
145- 1344 
148- 1 4 13 
1 52- 1 544 
1 55- 1 663 
157-17S4 
1 60-2067 
164-2172 
166-232 1 
173-2504 
177-2557 
18 1-2735 
185-3032 
185-3063 
190-3270 
1 95 - 3404 
206-3557 
227 - 7705 



106-41 1 
12 1-732 
126- 1047 

136- 1201 

137- 1234 
140-1246 
141 - 1307 

148- 13S0 

149- 1440 
153- 1547 
158- 1877 
187- 1788 
180-2070 
164-2173 
156-2322 
1 73 - 2506 
177-2560 
182-2745 
185-3034 
187-3104 
192- 3277 
19 6-3415 
2 10-3573 
227-7707 



109-443 
12 1-733 
126- 1050 
137- 1226 
137-1235 

1 40- 1 250 

141- 1310 
146- 1351 
149-1 452 
153- 1566 

156- 1711 

157- 1766 
1 61 -2077 
1 64 - 2205 
169-2365 
174-2513 
177-2560 
132-2747 

1 85 - 3034 
187-3145 
1 92- 3300 
196-3416 

2 1 2 - 3604 
227-77 16 



93 


266 


93- 


273 


9 4 


300 


3 4 - 


30 1 


1 04 


375 


1 05 


40S 


106 


4 1 O 


1 OS 


423 


1 07 


-425 


1 1 1 


460 


111- 


461 


1 1 1 


462 


111- 


463 


1 1 1 


47 1 


1 1 4 


506 


1 1 4 


507 


1 1 4 


5 1 0 


1 1 4 


-513 


1 24 


1010 


124- 


10 11 


125 


1 023 


125- 


1025 


1 25 


1 027 


125 


1031 


1 30 


1111 


131 


1122 


131 


-1123 


142 


132 1 


142- 


1 321 


143 


1333 


1 43- 


1334 


143 


1335 


143 


1337 


1 44 


134 1 


1 45 


1343 


146 


-1351 


149 


1433 


1 49 - 


1 434 


149 


1443 


149- 


1446 


1 49 


1451 


1 49 


1463 


180 


1 804 


183 


1847 


1 53 


- 1 550 
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1 54 
156 
1 59 
1 65 
1 77 
1 87 

1 89 

2 1 2 
227 

1 7 
1 1 9 



R15 
R1 6 



142- 
1 54- 
1 64- 
169- 
1 8 1 
1 86 
1 90 
201 
1 7 
1 7 
1 08 
1 3 1 
146 
1 50 
1 6 1 
1 67 
1 7 1 
1 8 1 
1 87 
1 89 
192 
227 



-16 14 
-17 14 

- 201 2 

- 2243 
-2563 
-3124 
-3222 
-3605 
-7715 
-O 

-536 
13 17 
1646 
22 13 
24 10 
2724 
3064 
3254 
3523 
-O 



1 09 ' 
1 24' 
147 
149' 
1 S3' 
1 65' 
171 ■ 
1 79 ' 
181' 

1 87' 
193 
196 
212' 
227' 

86' 

2 12 



O 

433 

1134 
' 1347 
'15 17 
■ 2 1 04 
2330 
'2427 
'2675 
3 132 
'3214 
3322 
'7724 
O 

444 

100S 
1 360 
1442 
'2135 
'22.64 
■2462 
'2632 
•271 2 
•3117 
•3331 
• 34 13 
•3611 
•771S 
•151 
•3602 



154- 1515 
1 5 S - 1727 

1 59 - 20 1 4 
1 65-2257 
1 78-2573 
1 88-3 1 50 
190-3263 

2 13-36 18 
227-7717 

89-230 
121 -736 
149-1447 

155- 1 655 
1 65 - 2224 
1 7 1 - 2437 
181 -2730 
1 87- 3 103 
1 90-3256 
212-3808 

17-0 
89-232 
109-441 



154- 
157- 



16 16 
1 747 



13 1- 
146- 



1135 
1352 
152-1542 
16 1-2107 
167-233 1 
172-2466 
1 8 1 - 2677 
137-3134 
139-3215 
194-3342 
228-7745 

76-0 
1 1 1 -472 
124-1011 
147- 1 362 
150- 1521 
163-2 144 
166-2272 
171 -2464 

1 80- 2636 

181- 2718 
187-3131 
1 93-3337 
196-3414 
213-3622 
227-7723 

86- I 53 



1 59 - 2022 

166- 2303 

181 - 2722 

188- 3152 
1 90-3263 

226- 76SO 

227- 7722 
89-23 1 

122-743 
149-1453 
156-1727 
1 65 - 2227 

171 - 2440 

182- 2745 
187-3105 
190-3266 
213-3817 

89''231 
89-233 
1 13-S05 
132-1144 

146- 1354 
153-1557 
163-2127 

167- 2335 
173-2501 
1 8 1 - 2706 

187- 3135 

189- 32 16 

195- 3367 

228- 7746 
76-2 

111-473 
130- 1064 

147- 1370 
152- 1541 
1 64 - 2 1 55 
166-2311 

172- 2467 

180- 2640 

181 - 2737 

188- 3153 
194-3346 

196- 3420 
221 -3756 
227-7731 

86-154 



154- 
1 57- 
1 GO - 



188- 
1 90- 
226- 
227- 
99- 
124- 
1 50- 
1 57 - 
165- 
171- 
182- 
187- 
1 90- 
221 ■ 
89- 
99 ■ 
119- 
1 32- 
146- 
153- 
163- 
1 67 - 
175- 
18 1- 
187- 
189- 
195- 

78 • 
1 1 1 ■ 
1 30- 
148- 
1 53 ■ 
1 64 - 
166- 
172- 
1 80- 
182- 
188- 
194- 
1 96^ 
221 ' 
227 • 

86^ 



16 17 

1 750 

207 1 

23 60 

2742 

3 154 

3264 

7663 

7725 

31G 

10 15 

I 502 

1745 

2256 

2443 

2751 

3106 

3266 

4003 

232 

350 

636 

1 1 SO 
1354 
1575 

2 127 
2336 
2522 
2733 

3 136 
3220 
3370 

22 

474 

1070 

1 37 1 

1546 

2157 

23 1 4 

2473 

2643 

2743 

3160 

3351 

3422 

4013 

7732 

155 



1 6 I 
1 69 
1 82 
1 88 
190 
226 
227 
1 00 
124 
151 
1 57 
166 
171 
182 
187 
1 90 
221 
99 
100 
1 1 9 
1 32 
147 
153 
1 63 
1 67 
175 
182 
187 
1 89 
196 



182 



1630 

175 1 
2075 
23 6 1 
2764 
3 16 1 188- 
3264 192' 
7666 226- 
7733 

361 100- 

10 16 124- 

'1536 153' 

176 1 159- 
2273 166' 
2450 171- 
2755 182' 

•3110 187^ 

•3271 190- 

•4003 226^ 

•345 99^ 

•355 100^ 

•537 12 1' 

' 1 1 S2 132' 

'1361 148' 

' 1 604 155' 

'2141 163' 

'2340 167 

'2525 175 

'2760 132 
■3141 
'322 1 



137 
189 
3437 196 



78-23 
112-475 



130- 
148- 
153- 



1 1 02 
1 374 
1551 
1 64- 2 1 75 
1 67-2343 
172-2474 
180-2645 
182-2784 
188-3164 
194-3382 
196-3422 
221 -4016 

89-216 



78' 
116- 
13 1- 
148- 
153- 
164- 
1 68 • 
173^ 
1 80' 
182' 
188' 
198' 
196' 
223' 



1 640 
1 753 
2076 
2375 
2767 
3 1 62 



362 
10 17 
1882 
2017 
2274 
245 1 
2775 
3 113 
327 1 
7674 
346 
356 
7 1 5 

1 1 62 
1375 
1662 

2 147 
234 1 
2530 
2762 

3 143 
3225 
344 1 

24 
5 1 5 
1121 

1 377 
1553 
2200 
2345 
2476 

2 551 
2761 
3202 
3372 
3428 
4020 



154' 
157' 



100- 
1 24 • 
153- 
1 59 ' 
1 67- 
171 ■ 
1 82- 
1 87- 
1 92- 
227- 
99 • 
100- 
12 1' 
14 1' 
1 48' 
155' 
1 64' 
1 67- 
178' 
132' 
137' 
1 90' 
198' 

78-25 

12 1-703 

13 1-1124 
148- 1402 
183- 1887 
1 64-2202 
1 68-2347 
175-2544 
180-2584 
1 82-2783 
189-3226 
198-3374 
198-3425 
225-7843 



1 645 


155 


-1654 


155 


-1655 


1 55 


1 75B 


1 57 


-1762 


157 


-1763 


1 57 


2 10 1 


1 G 1 


-2101 


1 6 1 


-2102 


1 G4 


237 6 


1 69 


-2414 


1 69 


- 24 1 G 


1 7 1 


2776 


184 


-3024 


184 


-3025 


185 


3 1 63 


188 


-3165 


188 


-3166 


188 


3313 


192 


-3315 


194 


-3345 


194 


7675 


227 


-7675 


227 


-7700 


227 


363 


1 00 


-364 


1 0 1 


-367 


101 


1 020 


124 


-1021 


1 30 


- 1076 


1 30 


1554 


1 53 


■ 1 555 


1 53 


- 1 556 


1 53 


2020 


1 60 


- 2052 


1 60 


-2062 


1 SO 


2326 


1 87 


-2332 


1 67 


-2333 


167 


2482 


178 


-2820 


1 75 


•2524 


1 75 


3000 


182 


•3000 


182 


-3002 


182 


3122 


187 


-3124 


1 87 


•3126 


187 


3277 


194 


-3344 


198 


-3430 


201 


7736 


228 


-7741 








352 


99 


-383 


200 


-3477 


20O 


357 


100 


-368 


100 


-368 


101 


7 1 6 


1 2 1 


-720 


126 


- 1034 


1 30 


1274 


1 4 1 


- 1 275 


1 4 1 


• 1 304 


1 4 1 


1376 


1 48 


- 1 402 


1 48 


•14 16 


149 


1 670 


157 


-1740 


157 


-1742 


1 57 


2 1 50 


1 64 


-2153 


1 G4 


-222 1 


1 65 


2342 


1 68 


- 2346 


1 68 


- 235 1 


1 68 


2574 


179 


- 2605 


179 


-2605 


1 80 


300 1 


1 82 


- 3006 


132 


-301 1 


1 84 


3 144 


1 88 


-3147 


138 


-3 150 


1 88 


3244 


1 90 


-3246 


190 


-3247 


1 90 


3455 


1 99 


-347 1 


1 99 


-3475 


201 



155-1 702 
1 58 - 1 774 
164-2155 
1 7 1 - 244 1 
1 85 - 3033 



155-1703 
158- 2002 
1 G4 - 22 1 O 
173-2477 177 
135-3037 185 



156- 
158- 
1 64- 



188-3 170 188-3 170 188 
194-3361 198-3426 203 
227-7704 227-7705 227 



101 - 
130- 



370 
1101 

1560 153- 

2062 16 1- 

2337 168' 

2527 178- 

3004 188' 

'3130 188' 

3816 201' 



37 1 
1103 
156 1 
2105 
2346 
2832 
3031 
3186 

38 1 6 



104- 
14 1- 
153- 



104^400 
136-1177 
153-1 605 

1 6 1 -2105 163- 

168-2380 169- 

178-2834 177- 

188- 3038 188' 

189- 3210 189- 
201-3820 201- 



1 705 156-1713 

2003 153-2006 

2215 155-2233 

2854 177-2556 

3043 187-3122 

3177 188-3177 

3843 203-3545 

7713 227-7714 

401 104-403 

1302 14 1-1 302 

1 606 154-1612 

2133 164-2166 

2366 169-2374 

2555 179-2613 

3041 185-3045 

3224 130-3250 

3520 201^3523 



91-283 



78-26 
1 2 1 • 704 
14 1-1 303 
148-1 404 
I 53- 1 564 
164-2204 
1 69 - 2352 
178-2546 
180^2665 
182-2768 
189-3227 

195- 3374 

196- 3427 
226-7544 

9 1 -254 



81 -52 
121 -705 
141-1 307 
148-14 10 
153- 1565 
1 64-2212 
1 69-2362 

179- 2607 

180- 2666 
182-2774 
189-3230 
195-3375 
196^3427 
225-7645 

9 1 -255 



I 2 1 
141 
I 48 
154 
1 65 
1 69 
1 79 
1 80 
1 82 
192 
198 
196 
22S 



3804 
372 

' 1 1 00 
' 1 305 
1435 
1743 
'224 1 
'235 1 
'2650 
'3020 
'3151 
'3260 
'3522 

'223 
' 707 
'1311 
' 1 420 

• 1 652 

• 2223 
•2403 
•2611 
■2667 
•3013 
■3273 
■3375 
■3433 
■7546 



201 • 
105- 
130^ 
1 4 1 • 
1 49 • 
153' 
165' 
169' 
1 80 ' 
185 
188' 

1 90' 

2 12- 



1 2 1 
1 42 
1 48 
155 
1 85 
1 69 
1 79 
1 80 
185 
192 
1 95 
198 
226 



3517 212- 

414 107- 

1 1 06 1 3 1 • 

1306 142^ 

1440 149' 

2001 159' 

2244 1 67 ' 

2353 169' 

2652 ISO' 

3064 187' 

3 165 188' 

3265 192' 

3 6 10 2 13 



3807 
427 

1125 
1 323 
1444 
2026 
2323 
2400 
2657 
3103 
320S 
3274 
362 1 



224 
725 
13 16 
1425 
1 685 
2230 
2406 
28 14 
2871 
3053 
3301 
3376 
3445 
'7647 



106-422 
121 -730 



1 45 - 
1 48 - 
1 55 - 



1344 
1427 
1666 
165-2234 
169-2417 
179-2616 
1 8 1 -2704 
185-3054 
192-3306 

195- 3376 

196- 3452 
226-7650 

98-326 



213- 
108- 
131 - 
142- 
149- 
159- 
167- 
169- 
I 80- 
187- 
188- 
1 92 ■ 
228- 

1 08 • 
1 2 1 ■ 
146- 
148- 
159' 
1 85' 
16S' 
179> 
18 1^ 
185' 
193^ 
195' 
201 ' 
228' 



3620 
430 

1 128 
1324 
1456 
2030 
2325 
2405 
2660 
3 126 
3206 
3276 
7557 

432 

73 I 

1 353 

1 430 

2027 

2255 

2422 

282 t 

2706 

3071 

3325 

3402 

3525 

7865 



221 ^4003 
108-432 



1 3 1 • 

14 6- 
149- 
159- 



1 1 33 
1 347 
1 462 
203 1 
167-2327 
169-2415 
1 8 I - 2674 

187- 3130 

1 88- 3207 
1 92- 3320 
227-7702 



433 
731 
1383 
1432 
2134 
2262 
2430 
2626 
2710 
3078 
1 93-3328 
196^341 
210-3S7i 
226-76 



108- 
12 1- 
146- 
1 48 - 
1 63- 
165- 
171 - 
179 • 
181- 
1 87- 



58^33e 



28 

1\„/ 



R3 


1 7 


-0 


75 


•5 


89 


-217 


89-220 


R4 


1 7 


-O 


1 7 


-O 


89 


-220 


89 ^221 


R5 


1 7 


-0 


89 


•221 


89 


-222 




R6 


17 


•0 


89 


-222 


89 


-223 


98^322 
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R7 

RAMPE 
RAMPET 
RAMTST 
RAMZAP 
RBCA I 
, RBN2ND 
RBNCLA 
RBNCLB 
RBNCLC 
RBNCOD 
RBNMSK 
RBNPRI 
R8NPRM 
RSNSTR 
RBNXOR 
RBPA 
RCC 



RCI 
RCLR 
RCMO 
RCSRWO 

RCSRW1 
RCT , EN 
RCT . MT 
RCT . PR 
RCT . SE 
RCTB L K 
RCTOFF 
RCY 
RO 

RDCLK 

RDCLKO 
RDFST 
RDNXT 
RDPF 

REAO 

READCD 

RECALB 

RECC 

RECCT 

RELES 

REPSTA 

RETCNT 

RETURN 

REVEND 

REVSTR 

RCDATH 

RGDATL 



17-0 

22-0 

95 - 305 

83-75 

95 - 304 

15-0 

46-0 
189-3222 
189-3222 
1 89 -32 1 1 

46-0 

4$-0 
187-3 110 

49 -O 

49-0 

49 -O 
223-4020 

1 7-0 
218-3BS7 

220- 3724 

221 - 401 2 
40-0 



73-0 
16-0 



17-0 

24-0 
109-45 1 
138-1241 
113-478 

15-0 

15-0 

15- 0 
198-3493 

40-0 
89-0 
69-0 

16- 0 
16-0 
82-53 
5 1-0 
60 - 0 

22 1 - 3760 



89 - 


233 


89 - 


234 
















83 - 


101 


84- 


135 


9 1 - 


26 1 


99 


- 320 








96- 


3 1 S 




















98 - 


322 




















95- 


3 1 1 


95- 


314 


98- 


323 














0 


4 6- 


O 


4 8- 


0 


46 


- 0 


1 30- 


1101 


1 87 


189- 


3225 




















189- 


3226 




















169- 


225 6 


169- 


2370 


187- 


3 146 


1 89 


- 323 1 








1 69 - 


2 3 6S 


18 7- 


3 14 5 


188- 


3 162 


1 89 


-322 1 








1 89 - 


32 10 


192- 


3307 
















46- 


0 


46- 


0 


1 30- 


1076 


187 


-3106 


187- 


313S 




1 83 - 


3217 


1 90- 


3255 
















46- 


O 


46 - 


0 


46- 


0 


187 


-31 10 








2 17- 


3643 


217- 


3644 


218- 


36S4 


2 1 8 


-36S7 


2 18- 


36S7 


2 1 8 


2 18- 


3670 


2 18- 


3670 


218- 


3671 


2 1 8 


-3671 


2 18- 


3672 


2 1 a 


220- 


3725 


220- 


3726 


220- 


3730 


220 


-3731 


220- 


3732 


220 


22 1 - 


4015 




















76- 


7 


100- 


391 


101 - 


373 


1 1 6 


-523 


116- 


524 


124 


104- 


403 


1 40- 


1245 


1 64- 


2 1 50 


177 


- 2563 


178- 


2570 


1 84 



47 


-0 


47 - 


0 


47- 


0 


























5 1 


-O 


192- 


33 19 






























5 1 


-o 


192- 


33 1 2 






























2 1 7 


-3530 


2 18- 


3960 


2 18- 


366 1 


2 18- 


3662 


2 1 8 


-366S 


220- 


3733 


220 


3734 


220- 


3740 


220- 


3741 


1 80 


-2642 


1 80- 


2655 


t 88 - 


320O 


1 88 - 


3201 






















1 1 0 


-453 


113- 


500 


137- 


1 226 


137- 


1227 


137 


-1230 


1 37- 


1 23 1 


137 


1232 


137- 


1 233 


137- 


1234 


1 38 


-1242 


































1 1 3 


- soo 


115- 


514 






























76 


-5 


87 - 


1 6 1 


87- 


1 64 


105- 


404 


108 


-436 


123- 


1 003 


126 


1 037 


136- 


1174 


1 48 - 


1376 


227 


-7977 


































69 


-0 


69 - 


0 


192- 


3305 


193- 


3333 






















1 50 


-1475 


226- 


7662 






























1 1 9 


-517 


117- 


532 


137- 


1214 


1 64- 


2207 


1 65 


-223 1 


17 1- 


2427 


182 


2766 


196- 


3446 


196- 


3454 


109 


- 422 


1 10- 


452 


116- 


5 1 5 


1 64- 


2201 


1 8 1 


-2725 


196- 


3440 














83 


- 70 


83 - 


100 


84 - 


1 1 5 


84- 


1 23 


85 


-136 


85 - 


143 


85 


144 


85- 


1 45 


85 - 


147 


5 1 


-0 


1 30- 


1067 


13 1- 


1116 


13 1- 


113 1 


177 


-2564 


















1 23 


-774 


1 23 - 


774 






























49 


-0 


49 • 


0 
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RIB 


1 7 


0 


217 


-3933 


2 17 


-3934 


2 17- 


3935 


2 1 7 


-3636 


2 1 7 


-3937 


217 


-3641 


2 1 8 - 


3647 


218 


-3652 


2 18- 


3655 


2 1 8 


3656 


2 19- 


3705 


2 1 9 


37 13 




220 


■37 17 


220 


- 3720 


220 


-372 1 


220- 


3722 


220 


-3727 


220 


-3744 


220 


-3745 


22 1 - 


3753 


22 1 


-3754 


22 1- 


3755 


22 1 


3757 


22 1 - 


3762 


22 1 


3774 




22 1 


3776 


22 1 


-3777 


22 1 


- 4000 


221 - 


4001 


22 1 


-4002 


22 1 


-401 1 






























RLL 


1 7 


0 


83 


-113 


84 


- 130 


12 1- 


700 


12 1 


-701 


121 


-702 


130 


-1063 


132- 


1 1 55 


1 53 


-1532 


154- 


1 644 


1 59 - 


202 1 


1 60- 


206 1 


1 62 


2 1 20 




1 64 


2 1 70 


1 64 


-2 1 70 


1 64 


-2174 


1 64- 


22 14 


1 64 


-2217 


1 64 


-2220 


164 


-2222 


1 55- 


2232 


163 


-2305 


166- 


23 1 2 


186- 


2320 


166- 


2320 


1 69 


2354 




1 69 


2407 


1 7 1 


-2426 


1 79 


-2S04 


1 79 - 


2924 


179 


-2625 


179 


-2625 


1 SO 


-2634 


180- 


2640 


1 80 


■2632 


1 80- 


2664 


1 80^ 


2670 


1 80- 


2670 


1 8 1 


274 1 




1 82 


2789 


182 


- 2772 


182 


-2777 


182- 


3010 


1 82 


-3012 


182 


-301 2 


187 


-3 100 


1 87- 


3 140 


188 


-3155 


1 69 - 


32 1 3 


1 89 ■ 


3235 


197- 


3456 


206 


3S6 1 




206 


3563 


206 


■ 3565 


208 


-3567 


208 - 


3567 


208 


-3570 


209 


- 3572 


209 


-3572 


217- 


3632 


226 


-7640 


229 - 


7642 


228 - 


7763 










RNGB5H 


49 


0 


49 


- 0 














































RNGS5 L 


49 


0 


49 


- O 














































ROU 


2 1 S 


3657 


















































ROR 


2 1 8 


3656 


2 1 8 


-3662 














































ROTATE 


2 1 3 


3647 


2 t S 


-3652 














































ROTR 1 


2 1 3 


3674 


2 1 a 


-3675 














































R0TR3 


2 1 8 


3688 


2 1 8 


-3667 


2 1 8 


-3670 


2 18- 


3671 


2 1 8 


-3674 


































RPC 


1 7 


0 


2 1 7 


-3626 


2 1 7 


-3627 


217- 


393 1 


217 


-3631 


2 1 7 


-3645 


217 


-3645 


2 17- 


3 64 6 


2 1 8 


-3653 


218- 


3653 


219^ 


3677 


219- 


3677 


2 1 9 


3705 




220 


3742 


22 1 


-3752 


221 


- 37S2 


221 - 


3756 


221 


-3763 


221 


-3763 


221 


-3765 


221 - 


3765 


22 1 


-3771 


221- 


4005 


22 1 ■ 


401 3 


22 1 - 


401 4 


22 1 


4014 




22 1 


40 1 7 


22 1 


-4017 














































RPE 


14 


0 


















































RPOK 


1 2 


0 


1 3 


-0 














































RRDY 


1 4 


0 


1 4 


-0 


1 1 6 


-522 


117- 


525 






































RRM 


1 6 


0 


1 06 


-424 


1 1 6 


-5 14 


140- 


1287 


1 82 


■ 2775 


































RRSGEN 


1 6 


0 


1 1 6 


-S2 1 


182 


- 3003 










































RSE 


1 6 


0 


87 


- 163 


1 1 9 


-516 


12 1- 


727 


121 


- 73 1 


130 


- 1 074 


1 37 


-1224 


138- 


1 243 


1 40 


- 1 260 


140- 


1285 


1 63- 


2 14 1 


1 63- 


2 142 


164- 


22 1 1 




1 77 


2561 


1 79 


-2622 


1 80 


-2633 


181 - 


2735 


184 


-3015 


1 85 


- 3050 


196 


-34 12 


196- 


34S0 


197 


-3455 


















RSPCDF 


47 


0 


47 


-O 














































RSPLEN 


47 


o 


47 


-O 


47 


-0 


47 - 


0 






































RSPO 


48 


0 


















































RSPPOF 


47 


0 


47 


-0 














































RSPPTR 


47 


0 


47 


-0 














































RT 1 


1 7 


0 


2 1 7 


-3637 


2 1 7 


-3 640 


2 17- 


3342 


2 1 7 


-3642 


217 


-3643 


2 17 


-3646 


2 18- 


36BO 


218 


-365 1 


219- 


3373 


219- 


3701 


2 19- 


3702 


219- 


3702 




2 1 9 


3704 


2 1 9 


- 3705 


2 1 9 


-3706 


2 19- 


3707 


2 1 9 


-3710 


219 


-37 1 O 


2 1 9 


-3711 


2 19- 


37 1 2 


2 1 9 


-3715 


220- 


37 13 


220- 


3723 


220- 


3725 


220- 


3726 




220 


3732 


220 


- 3736 


220 


-3737 


220- 


3746 


220 


-3750 


220 


-375 1 


221 


-3760 


221 - 


376 1 


22 1 


-3762 


221 - 


3767 


22 1- 


3770 


221- 


3772 


221- 


3773 




22 1 


4005 


22 1 


- 4006 


22 1 


- 4007 










































RTCS 


1 8 


0 


1 8 


-0 


1 8 


- 0 


99 - 


350 


1 00 


- 3SS 


100 


-35 6 


1 00 


-397 


104- 


376 


1 24 


■ 1 006 


124- 


1012 


124- 


1013 


124- 


1014 


125- 


1 022 




1 40 


1247 


1 40 


-1253 


1 40 


-1257 


I 40- 


1 270 


156 


-1720 


193 


■2132 


1 63 


-2141 


194- 


2207 


1 79 


-2612 


1 80- 


264 1 


1 80- 


2342 


180- 


2643 


1 80- 


2645 




1 80 


2655 


1 80 


- 2656 


1 80 


- 2660 


18 1- 


2732 


1 88 


- 3200 


188 


-3201 


196 


-3410 


199- 


3446 






















RTCS05 


24 


0 


















































RTCS06 


24 


0 


















































RTCS 13 


24 


0 


















































RTCS 1 4 


24 


0 


















































RTOS 


1 S 


0 


1 8 


- o 


1 8 


- O 


9 9 - 


345 


1 2 1 


-712 


1 2 1 


-736 


1 22 


-747 


124- 


1 020 


1 37 


■12 13 


137- 


12 14 


140- 


1272 


15 1- 


1533 


153- 


1 605 




156 


1 706 


1 57 


-1761 


1 8 1 


- 2077 


153- 


2 137 


1 63 


-2143 


1 68 


-2316 


167 


- 2333 


174- 


2507 


174 


■2510 


174- 


251 1 


174- 


25 12 


174- 


25 1 3 


174- 


25 16 




1 75 


2524 


1 75 


-2526 


175 


-2527 


17S- 


2532 


1 7S 


■2534 


173 


-2540 


1 7» 


-2565 


1 7 9 - 


2617 


1 79 


■2623 


131 - 


2734 


18 1- 


2735 


184- 


30 1 5 


1 84 - 


30 1 6 




196 


34 1 2 


196 


-3413 


1 9 9 


-3414 


202- 


353 1 






































RTDS06 


25 


0 


















































RTDSER 


1 24 


10 15 


124 


- 1 020 














































RTOEVE 


43 


0 


















































RUNN 


69 


0 


1 50 


- 1 505 














































RUPF 


15 


0 


1 5 


-0 


IS 


-0 










































RVACTV 


60 


0 


















































RVC8NH 


49 


o 


49 


-O 


192 


- 3305 










































RVCBNL 


48 


0 


49 


-0 


192 


-3304 


192- 


3305 






































RVCBUF 


51 


0 


5 1 


-0 


132 


-1154 


132- 


1 1 61 


193 


3336 



































2 2 1-3775 

163-2126 
1 69 - 2407 
182-2766 
203-3562 



RVCEBF 


5 1 


0 


5 1 


0 


192- 


3275 














RVCF L G 


5 1 


0 


5 1 


0 


1 32 • 


1 1 SO 


132- 


1 1 52 


1 32 - 


11 57 


1 sa- 


332 1 


RVC I ND 


50 


0 


50 


0 


















RVCRT Y 


50 


0 


50 


0 


















RVCSAV 


48 


0 


48 


0 


19 2- 


3300 


13 4- 


3344 










RVCSD I 


5 1 


0 


5 1 


0 


132- 


1 1 45 


194- 


3353 










RVCT 


59 


0 


1 22 


760 


122- 


764 


136- 


1 204 


1 65 - 


2254 


les- 


2267 


RVCTA 


49 


0 


49 


0 


192- 


3302 














RVCVEC 


5 1 


0 


5 1 


0 


















RVECDP 


5 1 


0 


5 1 


-0 


1 32 - 


1 147 


132- 


1156 


192- 


33 1 7 






RVECUP 


5 1 


0 


5 1 


-0 


194- 


3354 














RVWRI T 


60 


0 






















RWM 


1 6 


0 






















RWRDV 


25 


0 


99 


• 352 


1 00- 


363 


15 1- 


1533 


1 55- 


1 674 


163- 


2 1 44 


S . ADRH 


54 


0 






















S . ADRL. 


54 


0 


54 


-0 


















S , CF L 1 


1 47 


1 367 


227 


-7677 


227 • 


772 1 














S , C L t 1 


1 5 9 


201 S 


1 89 


•3217 


1 90- 


3256 














S . C L RB 


S S 


3 1 6 


95 


-3 17 


1 30- 


10 67 


14 1- 


1275 


148- 


14 14 


1 55 - 


1 701 


S . CMOD 


1 47 


1 3 60 


22 7 


-7675 


227- 


7 7 14 














S . C Y L H 


5 4 


0 


5 4 


- 0 


















S . C YL L 


54 


0 


54 


-0 


192- 


3276 


194- 


3342 


194- 


3366 






S . DC L. R 


1 4d 


1 40 1 


22 6 


-7657 


















S . DCN 1 


1 48 


1 403 


227 


- 7732 


















S . DCN2 


1 48 


14 14 


2 27 


-77 24 


















S . DCN 3 


1 4 8 


14 11 


1 55 


-16 68 


















S . DCNE 


1 4 8 


1404 


1 4 8 


•14 10 


1 48 - 


14 13 


1 48 - 


1 420 


148- 


1 425 






S . EREC 


1 48 


1 426 


227 


- 7705 


















S . GRUP 


54 


-0 


54 


-0 


















S . GUCH 


1 49 


-1441 


226 


-7673 


228- 


7740 














S . I N I T 


1 49 


-1465 


226 


-7654 


















S . UBNH 


54 


-0 


1 65 


-2281 


















S . LBNL 


54 


-0 


1 65 


- 2263 


















S . LD 1 1 


1 2 1 


-737 


1 23 


-77 1 


1 23 • 


772 


1 23 - 


1000 


1 30- 


1064 


1 30- 


1 100 




1 50 


•15 10 


1 54 


-1633 


1 S5- 


1561 


1 ss - 


1 687 


155- 


1 675 


155- 


1 700 




1 6S 


-2253 


1 65 


-2260 


1 85' 


2266 


166- 


2276 


166- 


2306 


1 69 - 


2373 




1 88 


-3072 


1 87 


• 3075 


1 87- 


3117 


1 87 - 


3131 


1 88 - 


3 17 1 


1 90- 


3254 


S . LD 1 2 


1 29 


- 1 055 


1 32 


-1145 


1 36- 


1 1 73 


142- 


1326 


146- 


1 347 


1 50- 


1473 




1 56 


-1723 


1 60 


- 2037 


1 60 


2040 


1 65 - 


2235 


1 69 - 


2364 


1 69 - 


2372 




1 89 


-3211 


1 89 


-3216 


1 89 


3234 


192- 


3301 


193- 


3325 


194- 


3346 


S . L D 1 3 


t 23 


-7 67 


1 2 6 


- 1 035 


1 2 6 


1 03 6 


1 30 - 


1 106 


13 1- 


113 1 


132- 


1 1 S7 




t 6 1 


- 2 1 05 


1 69 


-2352 


1 80 


2 65 1 


1 SO - 


26 6 6 


185- 


305 3 


188- 


3 1 60 


S . LD 1 4 


1 36 


-1170 


138 


-117 1 


1 54 


16 10 


156- 


1726 


165- 


2255 


165- 


2262 




1 85 


-3054 


1 88 


-3 153 


1 90 


3243 


190- 


3245 


195- 


3376 


200- 


3501 


S . LD 1 5 


201 


-35 12 


2 1 2 


-3607 


















S . LD 1 6 


122 


- 755 


1 30 


- 1 077 


132 


1 1 52 


1 32 - 


1 156 


136- 


1 175 


1S3- 


1 600 




192 


- 332 1 


20 1 


-3513 


2 1 2 


36 10 














S . LD 1 7 


1 23 


-777 


1 24 


- 1 004 


1 32 


115 1 


136- 


1176 


148- 


14 16 


148- 


142 6 




193 


-3336 


195 


- 337 1 


195 


3377 


198- 


3464 


199- 


3474 


201 - 


35 1 4 


S . LDCC 


2 1 2 


-3606 


220 


-3742 


220 


3744 














S . LDC Y 


2 1 2 


-3607 






















S . LDDB 


1 3 1 


-1121 


1 3 1 


-1127 


165 


2234 


1 67 - 


2343 


1 69 - 


2362 


17 1- 


2430 


S . LDPC 


2 1 2 


-3604 


22 1 


-376 1 


221 


4007 














S . L0R2 


95 


-313 


2 1 2 


-3602 



















KDBDP DIGITAL EQUIPMENT CORP. 

CROSS REFERENCE TABLE (CREF VOt-OS I 



2901 ASSEMBLER VERSION 32 PAGE S-31 



176-2540 178-2566 179-2624 131-2736 



167-3116 194-3353 194-3354 214-3623 



1 36- 1 1 72 
1S7- 1757 
169-2401 

193- 3326 
152- 1543 
1 69-24 17 

194- 335 I 
1 53 - 1 546 
1 as - 3 1 B 1 
185-2264 
201 ■ 35 1 1 



136-1 203 
158- 1775 
1 69 - 2403 
193-333 1 

153- 1574 
172-2467 
134-3365 

154- 1613 
183-3164 

1 55- 231 1 
212-3606 



142- 
1 59 ' 
169- 
193' 
153' 
1 72' 
201 ■ 
1 54 ' 
195' 
1 68 ' 



1327 
2023 
2422 
3337 
1577 
2470 
3610 
16 14 
3375 
2345 



146-140S 
159 -2032 
171 -2433 
194-33S7 

154- 1 620 
173-2502 
208-3556 

1 55- 1 653 
20O-350O 
1 68-2347 



149- 
1 60' 
171 ' 
201 ' 

1 54 ' 
176' 

2 12' 
157' 
212' 
171 



1490 ISO- 

2047 162- 

2445 171- 

351! 209- 

162 1 155' 

2544 179' 
3604 

1744 157' 
3605 

2442 171' 



1476 150-1500 150-1506 

2112 165-2240 165-2244 

2460 176-2546 179-2603 
3571 212-3603 
1654 156-1715 156-172 1 
2630 182-2757 187-3144 

1746 157-1773 161-2074 

2461 171-2463 182-2776 



189-3220 190-3272 192-3273 192-3317 
171-2435 173-2475 162-2760 182-2762 



195-3374 212-3607 



KDBDP DIGITAL EOUIPMENT CORP. 

CROSS REFERENCE TABLE (CREF V01-0S I 



2901 ASSEMBLER VERSION 32 PAGE S-32 



L L 1 2 
LRSP 
ML 1 2 
ONLN 
OPFL 
RCAL 
ROIL 
RR 1 7 
RUNN 

soil 

SEC I 

SECS 

SEEK 

SND3 

SRM 

ST1 1 

ST12 



S . ST1 3 
S . ST 1 4 
S . ST15 
S . ST 1 6 
S . ST I 7 
S . STCC 
S . STDB 
S . STPC 
S . SWA B 
S . TRAK 
SAREG 
SAVADR 
SAVBUP 
SAVCNT 
SAVEDC 
SAVR7 
SAVUAR 
SC . AOL 
SC . BAD 
SC . CNT 
SC . DCL 
SC . DDE 
S C . D I S 
SC . DSV 
SC . DUP 
SC.EC1 
SC . EC2 
SC. EC3 
SC . EC4 
SC . ECS 
SC . EC6 
SC , EC7 
SC . ECS 
SC . ECC 
SC . EOC 
SC . FER 



1 26- 1034 
1 50- 1 475 
2 1 2 - 3S 1 3 

149- 1467 
54-0 

1 50- 1 47 1 
162-2115 
142-1312 
1 SO - 1 504 
1 21 -703 

54 - 0 
54-0 
150- 1510 

147- 1366 
106-423 

131- 1116 
146-1376 
192-3316 

148- 1 375 
1 30- 1 103 
21 3-3620 

132- 1147 

1 42 - 1 32 1 
213-3617 
130-106 1 

2 13-3615 
14 6-1350 

54-0 

4 1 -O 
51 -O 

5 1-0 
S 1 -0 
5 1-0 
50-0 
5 1-0 
56-0 

56- 0 

57- 0 

56- 0 

57- 0 
56-0 
56-0 
56-0 
56-0 
56-0 
56-0 
56-0 
56-0 
56-0 
56-0 
56-0 

56- 0 

57- 0 
56-0 



156 


-17 16 


187- 


314 1 


1 89 - 


32 1 4 


1 95 


1 50 


- 1 506 


226 - 


7662 








226 


-7665 












227 


-7712 












1 82 


-2746 


182- 


2752 


210- 


3S74 


210 


1 49 


-1441 


210- 


3S77 








226 


-767 1 












153 


- 1563 


1 80- 


20S2 


211- 


3600 




54 


-0 


130- 


1 106 


192- 


3276 


194 


54 


-0 












227 


-7702 












148 


-1371 


148- 


1 375 


148- 


1375 




107 


-428 


117- 


53 1 








136 


-1166 


142- 


1 331 


1 50- 


1477 


159 


149 


-1445 


154- 


1 63 1 


1 55 - 


1656 


157 


200 


-3506 


213- 


36 1 S 








1 58 


-2004 


161- 


2106 


189- 


3237 


189 


156 


- 1 727 


159- 


2020 


165- 


2261 


1 65 


221 


- 4003 












1 4 1 


- 1 277 


1 60- 


2044 


172- 


2466 


1 82 


t 64 


-2213 


169- 


24 12 


17 1- 


2425 


195 


1 60 


- 2035 


213- 


3620 








22 1 


-3773 












1 46 


-1355 


147- 


1364 


148- 


1372 


173 


54 


-0 













192-3304 213-3616 
171-2462 171-2464 



182-3O0O 189-3240 189-3242 192-3305 213-3617 



5 1 • 
5 1 ■ 
5 1 • 



1 67-2325 

149-1462 157-1740 



KDBDP DieiTAL EQUIPMENT CORP., 2901 ASSEMBLER VERSION 32 PACE S-33 

CROSS REFERENCE TABLE ICREP VOt-OS ) 



d 



sc . 


HDR 


5 6 


-0 


t 69 


- 2400 


169- 


2405 


169- 


24 15 






















sc . 


IMR 


57 


- 0 


































sc . 


I N V 


5 6 


- 0 


157 


-1743 






























sc . 


I OP 


5 G 


- 0 


































sc . 


L VO 


57 


- 0 


i 3 1 


-1133 


1 67 - 


2330 


























•SC. 


N 1 2 


5 6 


- 0 


































i'sc . 


NML 


5 6 


- 0 


































sc . 


NOM 


57 


- 0 


































sc . 


N V L 


56 


- 0 


































sc . 


□ DB 


57 


- 0 


































s c . 


ODT 


57 


- 0 


































sc . 


0 VR 


57 


- 0 


1 67 


-2323 






























sc . 


PAR 


57 


-0 


































sc . 


POS 


56 


-0 


1 B7 


- 2336 






























sc . 


RRD 


57 


- 0 


1 67 


-2335 






























sc . 


RWR 


58 


•0 


1 3 1 


-1134 


1 67- 


233 1 


























sc . 


SCN 


56 


-0 


































sc . 


SDI 


56 


-0 


































sc . 


STO 


56 


-0 


157 


■ 1 742 






























sc . 


UNK 


56 


-0 


































sc . 


WPH 


56 


-0 


































sc . 


WPS 


56 


-0 


































SCAN 


t 2 


-0 


1 2 


- 0 


1 2 - 


0 


1 3 - 


0 






















SCLR 


73 


-0 


7 6 


- 0 


1 00- 


355 


101- 


372 


1 1 6 


522 


1 24 


- 1 020 


1 30 


-1114 


1 40 


-1271 


228 - 


77 74 


SCMD 


1 6 


-0 


t 04 


- 377 


12 1- 


725 


1 30- 


1 073 


1 37 


1213 


1 40 


-1266 


1 63 


-2140 


1 65 


-223 3 


179- 


2 6 20 


SO 




1 S 


-0 


1 04 


- 377 


1 04 - 


403 


1 06 • 


4 t 1 


1 1 1 


473 


1 1 2 


-475 


1 1 7 


-532 


1 2 I 


-731 


137- 


1217 






1 37 


- I 233 


1 37 


- 1 234 


I 37 - 


1 235 


1 37 - 


123 6 


1 37 


1237 


t 38 


-1240 


1 38 


-1241 


1 38 


- 124 2 


140- 


12 5 1 






1 64 


-2152 


1 6 4 


-2154 


164- 


2 15 6 


164- 


2 1 60 


1 64 


2 162 


1 84 


-2164 


1 64 


-2166 


1 64 


-2170 


16 4- 


2 17 2 






1 64 


- 2 20S 


1 77 


' 25SO 


17 7- 


2552 


17 7- 


2 5 5 4 


1 7 7 


2 5 5 5 


177 


-2557 


1 7 7 


-2560 


1 78 


-2570 


17 8- 


2 5 7 2 






1 8 1 


- 2677 


1 8 1 


-270 1 


16 1- 


2703 


18 1- 


2705 


1 8 1 


2 707 


t 8 1 


-2711 


1 8 1 


-2713 


1 8 1 


-2715 


18 1- 


2 7 17 






1 84 


- 3024 


1 84 


-3025 


185- 


302 7 


1 85 - 


303 1 


1 85 


3033 


1 85 


- 30 3 5 


1 85 


- 3037 


1 85 


-304 1 


185- 


3043 






1 9 6 


-3416 


1 9 6 


-34 20 


19 6- 


342 1 


196- 


3423 


1 9 6 


3424 


1 9 6 


-342 6 


1 9 6 


■3430 


1 S 6 


-3432 


19 6^ 


3434 


SO . 


RS 


1 09 


-440 


1 1 6 


-516 






























so . 


RST 


1 04 


-374 


1 06 


- 40? 


116- 


5 1 4 


























SDCLK 


1 06 


-413 


1 06 


-415 


106- 


4 1 8 


106' 


420 


1 06 


422 


109 


-443 


1 09 


-445 


1 1 3 


-501 


113- 


503 


SD I 


. 1 


65 


- 0 


65 


- o 


t 54 • 


1634 


155- 


1 70 1 


1 57 


1 747 


2 1 1 


- 3 600 


2 1 1 


- 3 BO 1 










SO I 


. 1 2 


63 


- 0 


63 


- 0 


187- 


3 14 1 


1 89 - 


32 14 






















sot 


. IT 


60 


- 0 


60 


- o 


1 50' 


15 17 


1 54- 


1 83 1 


1 60 


2043 


















SOI 


. 2 


85 


- 0 


65 


- 0 


154- 


1634 


155- 


1 70 1 


1 57 


1 747 


















SOI 


. 2T 


62 


- o 


































SOI 


. 3 


65 


- o 


65 


- 0 


154- 


1 634 


155- 


I 70 1 


1 57 


1747 


















so I 


. 4 


65 


- o 


65 


- 0 


1 52 - 


1 54 1 


1 54 - 


t 634 


1 55 


1701 


1 57 


-1747 


227 


-773 1 










SOI 


. AT 


62 


- o 


62 


- 0 


62 - 


0 


62 - 


0 


62 


o 


62 


-0 


62 


- 0 


62 


- 0 


15 4- 


1 634 


SOI 


. BH 


6 1 


-0 


6 1 


-0 






























SO I 


. BL 


6 1 


-0 


6 1 


-0 






























so I 


. CH 


60 


-0 


60 


■0 


154- 


1 65 1 


























SO I 


. CL 


60 


-0 


60 


-0 






























so I 


. CP 


59 


-0 


60 


■0 


1 88- 


3204 


























SOI 


. CW 


62 


-0 


63 


- 0 


136- 


1 1 76 


1 59 - 


2034 


168 


3206 


















SD I 


. 08 


60 


- o 


60 


-0 


1 54 - 


1620 


1 64 - 


22 13 


1 68 


2344 


1 7 1 


- 2432 


1 73 


-2475 


182 


-2764 






SD I 


. OL 


S 1 


- 0 


227 


-7736 






























SD I 


. DP 


63 


- 0 


63 


-0 


1 73- 


2502 


























SD I 


. EO 


60 


- o 


60 


-0 


1 36- 


1 1 70 


155- 


1 675 


1 55 


1 701 


156 


- 1723 


157 


- 1 735 


157 


- 1 773 


158- 


2004 


SO I 


. E 1 


60 


-0 


60 


■0 


1 23- 


767 


1 48 ' 


143 1 























18S-30S2 t9e-3407 

137-1228 137'1227 137-1230 137-1231 137-1232 

140-12S2 140-1254 140-12S6 140-12B1 140-1263 

164-2174 164-2176 164-2177 164-2201 164-2203 

176-2S74 178-2576 181-2673 181-2674 181-2675 

181-2721 181-2723 181-2725 181-2727 181-2731 



18S-304S 185-3056 
196-3436 196-3440 



18S-30S7 
198-3442 



iaS-3060 185-3062 
198-3444 



1 71 - 244S 
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SOI 


EC 


6 1 


0 


ISO 


- 1 500 


1 so 


1 506 


















SOI 


ER 


6 1 


O 


61 


•O 


6 1 


0 


















SDI 


ES 


60 


0 


8 1 


-0 


1 23 


1000 


1 50 


- 1 473 


1 55 


1 687 


166 


2306 


1 7 1 


-2433 


SOI 


Ft 


63 


0 


63 


-0 






















SDI 


GC 


63 


0 


63 


-0 


1 87 


3 143 


189 


-3215 














SO I 


GO 


63 


0 


63 


-0 






















SOI 


GP 


60 


0 


60 


-0 


1 S 1 


1 526 


176 


- 2547 














SD I 


H 1 


63 


0 


63 


-0 


149 


1 443 


226 


-7674 


228 


7741 










SD I 


H2 


63 


0 


63 


-0 






















SDI 


I 1 


6 1 


0 


6 1 


-0 






















SDI 


I 2 


6 1 


0 


6 1 


-0 






















SD I 


I 3 


6 1 


0 


6 1 


-0 






















SDI 


L 1 


63 


0 


63 


-0 


1 69 


2373 


















SDI 


12 


63 


o 


63 


-o 


1 69 


2372 


















SD I 


L L 


63 


o 


226 


-7674 


228 


774 1 


















SD I 


LN 


52 


0 


























SD I 


L T 


6 1 


0 


S 1 


-0 


6 1 


0 


1 62 


'2121 














SD I 


Ml 


63 


o 


63 


-0 






















SD I 


M2 


63 


o 


63 


-0 






















SDI 


OE 


60 


o 


60 


-0 


1 69 


24 13 


1 82 


-2742 


1 82 


2776 










SD I 


DM 


60 


0 


60 


-0 


126 


1 035 


1 S7 


-1744 














SOI 


Op 


62 


0 


























SOI 


PH 


63 


o 


63 


-O 


63 


0 


132 


■115 1 


1 69 


24 1 2 










SOI 


PL 


62 


0 


62 


-O 






















SOI 


PO 


60 


0 


60 


-O 


122 


755 


1 30 


■ 1077 


136 


1 172 


1 54 


16 13 


154 


-1633 


SDI 


RC 


8 1 


o 


























SDI 


RH 


6 1 


o 


SI 


•O 


1 7 1 


2463 


189 


■ 3240 














SOI 


RL 


6 1 


0 


6 1 


-0 


1 7 1 


246 1 


189 


- 3237 














SDI 


RO 


60 


0 


SO 


-o 


1 65 


2237 


188 


■3171 














SO I 


RS 


6 1 


0 


61 


-0 






















SDI 


RT 


63 


0 


63 


-0 


159 


2023 


1 69 


-2364 


1 87 


3 144 


1 88 


3 16 1 


1 89 


-3220 


SOI 


RV 


E3 


o 


S3 


-0 






















SDI 


S 1 


6 1 


0 


62 


-0 


1 2 1 


737 


136 


■ 1 173 


1 49 


1 460 


1 S3 


1 S77 


155 


- 1661 


SDI 


S2 


62 


0 


62 


-0 


1 36 


1 1 7S 


149 


■ 1 457 


1 53 


1 600 


1 SS 


1 S80 






SDI 


S4 


62 


0 


149 


-1457 






















SDI 


S5 


62 


o 


























SDI 


S 6 


62 


0 


























SDI 


S7 


62 


0 


























SDI 


SD 


63 


0 


63 


- 0 


1 60 


2035 


















SDI 


SL 


53 


0 


59 


- 0 


154 


16 11 


155 


■1653 


159 


2032 


1 54 


2 18 1 


1 B5 


- 2235 


SDI 


ss 


60 


0 


60 


- 0 






















SOI 


ST 


59 


0 


59 


- o 


1 2 1 


7 1 1 


132 


-1142 


136 


1 203 


1 43 


1405 


1 SO 


- 1 S 1 O 






1 65 


2266 


1 66 


-2276 


169 


2401 


I 7 1 


-2442 


1 79 


2630 


1 82 


2767 


194 


-3357 


SDI 


SV 


60 


0 


60 


-0 


136 


1166 


136 


-1171 


156 


1 726 


1 60 


2040 


171 


-2455 


SDI 


SW 


60 


0 


60 


-0 


129 


1 055 


1 50 


- 2044 














SDI 


TG 


63 


0 


63 


-0 


138 


3 147 


169 


■3216 














SOI 


T I 


6 1 


0 


6 1 


-0 


8 1 


0 


















SOI 


TM 


60 


0 


60 


-0 


156 


1721 


162 


■2117 














SOI 


TO 


6 1 


0 


6 1 


-0 


6 1 


O 


6 1 


■0 


148 


14 11 


148 


1 423 


149 


-1434 


SOI 


UB 


60 


o 


60 


-0 


123 


77 1 


123 


■ 777 


148 


1426 


1 85 


2240 


1 7 1 


-2435 


SDI 


UE 


6 1 


0 


6 1 


-0 






















SOI 


UF 


63 


0 


63 


-o 


148 


14 14 


159 


■ 2025 


1 60 


2064 










SOI 


UG 


80 


0 


SO 


-0 






















SOI 


UN 


61 


0 


8 1 


-0 


1 49 


1 455 


152 


■ 1 S43 


1S3 


1546 


1 53 


1 574 


154 


-1610 



153-1553 



18 1-2722 189-3211 
157-1757 158-1775 160-2047 160-2053 164-2167 165-2253 
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SD I . V 1 


63 


0 


63 


•0 






















SO I . V2 


63 


0 


63 


-O 






















SD I . XH 


60 


o 


60 


-0 






















SD I . XL 


60 


0 


60 


-0 






















SO I . XR 


6 1 


0 


























SD I B . L 


64 


■o 


64 


-0 


65 - 


0 


65 - 


0 


65 - 


0 


65 - 


0 


1 2 1 


7 10 


SD I BEG 


6S 


-0 


65 


-0 


65- 


0 


















SD I CL 1 


99 


■3S0 


100 


-361 


100- 


365 


















SDICL2 


99 


-3S1 


























SDICLK 


99 


■345 


100 


-362 


100- 


383 


100- 


364 


101 - 


367 


101 - 


370 


101 


371 


SDIRTV 


69 


•0 


157 


- 1 752 


157- 


1 754 


157- 


1 770 














SDIS 


46 


•0 


121 


-704 


124- 


1 005 


1 24 - 


1010 














SDITMO 


66 


■0 


226 


-7865 






















SOITO 


46 


■0 


























SDITST 


63 


■101 


S3 


- 106 


100- 


354 


















SDPF 


16 


•0 


87 


- 1 62 


1 08 - 


443 


130- 


1062 


153- 


1545 


153- 


1 555 


195 


3373 


SDRD 


loa 


• 430 


1 1 4 


-514 






















SDRRDY 


1 1 6 


-522 


1 17 


-530 






















SDTIMO 


89 


- 0 


























SDWRT 


1 04 


-374 


























SEC 


25 


-0 


99 


-353 


101 - 


367 


1 30 - 


1066 


130- 


1110 


13 1- 


1124 


1 75 


252 1 


SECC 


1 S 


-0 


104 


-376 


loe- 


4 1 1 


1 09 - 


442 


178- 


2572 


1 80- 


2652 


130 


2667 


SECCT 


1 6 


■O 


104 


-401 


106- 


417 


106 - 


446 


1 64- 


2 152 


181 - 


2701 


196 


34 16 


SECS2 


46 


-0 


65 


-0 


131 - 


1 1 25 


















SECTR 


1 4 


■0 


























SEEK 


59 


-0 


1 22 


-76 1 


1 22- 


763 


154- 


15 16 


155- 


1702 


157- 


1763 


166 


2277 


SEEKGS 


1 SO 


-15)7 


1 5 1 


-1526 






















SEEKL 


69 


-0 


ISO 


- 1621. 






















SEKPRV 


46 


-0 


46 


-0 






















SEKSAV 


46 


-0 


























seool 


76 


-30 


8 1 


-52 






















SEOBRR 


76 


-3 


76 


-4 


76- 


5 


76- 


6 


76- 


10 


77- 


12 


78 


26 


SESTST 


78 


-22 


78 


-22 






















SE9UBN 


46 


-0 


























SERIAL 


32 


-0 


9 1 


- 254 


6 1 - 


257 


















SES 


42 


-0 


























SETCRY 


217 


-3630 


2 1 8 


-3660 


220- 


3 73 4 


















SEX2SK 


46 


-0 


























SF 


73 


-0 


























SFERR 


70 


-0 


1 4 1 


-1301 






















SFT20 


39 


-2 14 


89 


-236 






















SGRPCD 


69 


-0 


1 5 1 


- 1530 


176- 


2536 


















S IMTST 


1 


-0 


83 


- 103 






















SLAT 


59 


-0 


1 2 1 


- 720 


12 1- 


72 1 


1 22 


7S7 


13 1- 


1 1 40 


1 50- 


15 15 


154 


1 630 


SM 


73 


-0 


























SNGLOP 


2 1 7 


-3635 


2 t 8 


-3647 






















SRM 


1 6 


-0 


104 


-402 


1 17- 


53 1 


1 40 


1246 


184- 


301 7 










SRSGEN 


1 6 


■0 


1 1 6 


-520 


182- 


3002 


















SSE 


1 6 


-0 


1 04 


-375 


1 06 ■ 


410 


109 


4« 1 


121- 


726 


137- 


12 16 


1 40 


1 250 


SST 


42 


-O 


























ST . ABO 


55 


-0 


























ST . AVL 


55 


-0 


























ST . CMD 


55 


-0 


























ST . CMP 


56 


•O 



























153-1565 I60-2063 



o 



119-541 224-7400 226-7416 
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ST . CNT 


56 


-0 


1 67 


- 2323 










ST . OAT 


55 


-0 


1 69 


- 2400 


1 69 


2405 


1 69 


-2415 


ST . DRV 


56 


-0 


129 


- 1 056 


1 3 1 


1135 


1 49 


- 1462 


ST . HST 


55 


-0 














ST . MFE 


55 


-0 


129 


- 1056 










S T . MS K 


55 


-0 














ST . OFL 


55 


-o 














ST . SHF 


55 


-0 














ST . SUB 


55 


-o 


56 


-0 


56 


-0 


56 


-0 




56 


-0 


56 


-0 


56 


-0 


56 


-0 




56 


-0 


57 


-0 


57 


-0 


57 


-0 


ST .sue 


55 


-0 














S T . WP R 


55 


-0 














STARSP 


69 


-o 


226 


-7656 


226 


-7670 


227 


-7730 


START 


1 14 


-514 


1 14 


-514 


1 14 


-S14 


1 1 4 


-5 14 


STCACH 


65 


-0 


65 


-0 










STDALN 


46 


-0 














STEP 


77 


- 1 1 


77 


- IS 










STEP1 


35 


-0 


38 


-0 


79 


-33 


80 


-40 


STEP2 


35 


-0 














STEPS 


35 


-0 














STEP4 


35 


-0 














STEST 


1 3 


-0 














STOP 


12 


-0 














STOPCM 


43 


-0 














STOPEN 


43 


-0 














STORB 


220 


-3747 














STORCC 


2 1 3 


-3663 


2 1 3 


-36 65 


2 1 3 


- 3673 






STORE 


2 1 9 


-3714 


220 


-3744 










ST0RT1 


2 1 3 


- 362 1 


2 1 9 


-3712 


22 1 


-3762 


22 1 


-3767 


STRT . F 


143 


-1332 


144 


-1341 


1 45 


-1343 


146 


-1351 


STRTCO 


69 


- 0 


1 4 1 


- 1 300 


1 43 


- 1 332 






STS 


42 


- 0 














SUPF 


1 5 


- 0 


1 5 


-O 


1 5 


-0 






SUSP 


53 


-0 


1 22 


-76 1 


1 23 


-776 


131 


-1130 




1 94 


- 3355 


1 94 


-3364 










SWAB 


2 1 8 


-3662 


2 1 8 


-3666 










SWM 


1 6 


-0 


1 2 1 


-724 


130 


- 1072 


137 


-1212 


sy 


46 


-0 


48 


-0 


48 


-0 






svo 


48 


-0 














SYS 


46 


-0 


48 


-0 










SYNC 


50 


-O 


50 


-O 


1 37 


- 1 2 1 S 


177 


-2551 


SYNCH 


46 


-0 


117 


-534 










SYNCL 


46 


-O 


1 17 


■533 










T3 


82 


-54 


82 


-56 


224 


-7407 






T4 


82 


•60 


82 


-62 


224 


-7410 






T5 


83 


-64 


S3 


-66 


224 


-7411 






T 6 


S3 


- 67 


S3 


-72 


224 


-7412 






T7 


33 


-75 


83 


-77 


224 


-7413 






T9 


33 


-10 1 


83 


-112 


224 


-7415 






TEMP 


5 1 


-0 


5 1 


-0 










TEMP 1 


46 


-O 


43 


-0 










TEMPS 


48 


-0 


48 


-0 










TEMPS 


48 


-o 


48 


-0 











56-0 

56- 0 

57- 0 



S6-0 

56- 0 

57- 0 



56-0 

56- 0 

57- 0 



56- 0 

57- 0 



56- 0 

57- 0 



167-2335 167-2336 



56-0 

56- 0 

57- 0 



56-0 
S6-0 



1 1 S -5 1 4 1 18-535 1 18-535 



194-3345 



o 



KDBDP DIGITAL EQUIPMENT CORP., 2901 ASSEMBLER VERSION 32 PAGE S-37 

CROSS REFERENCE TABLE (CREP V0I-O8 I 
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c 



TEST 


1 2 


- 0 


65- 


1 43 






TBSTBL 


1 2 1 


-703 


224 - 


7404 






THEN 


1 1 4 


-514 


114- 


5 1 4 


1 1 5 


-514 


TMOUT 


93 


-271 


94- 


276 


94 


-303 


TMR . BS 


SO 


-0 


50- 


O 






TMR . MC 


SO 


-0 


50 - 


0 


1 50 


- 1 477 


TOPOL 


69 


-0 


226- 


765 1 






TOPRSP 


69 


-0 


22 6 - 


7 652 






TPOlO 


1 06 


-411 


114- 


5 1 4 






TP01 1 


106 


-417 


114- 


S 1 4 


1 1 4 


-514 


TPOl 2 


1 09 


-442 


115- 


5 1 4 






TPOl 3 


1 09 


-45 1 


115- 


5 1 4 






TPOl 4 


1 OS 


- 432 


na- 


535 






TPOl S 


1 IS 


-535 


ils- 


535 


1 1 9 


-S36 


TPOl 6 


108 


-432 


1 18- 


535 






TP017 


1 1 3 


-503 


1 14- 


5 1 4 






TSBRPE 


92 


-264 


93- 


288 






TSCRPE 


77 


- 1 3 


92- 


264 






TSTCNT 


1 7 


-0 


78- 


7 


79 


-31 


TSTHNG 


77 


- 1 4 


77- 


1 4 


77 


- 1 6 


TSTRTN 


>4 


-lie 


84 - 


1 1 7 


84 


- 1 20 


TSTXL 


84 


- 1 27 


85- 


1 42 






USK 


21 


-0 










UBAR 


1 7 


-0 


95 - 


304 


95 


-3 11 


UBURST 


49 


-0 


49 - 


0 






UCRD 


1 8 


-o 


18- 


0 


1 8 


-0 


UCRS 


1 8 


-0 


18- 


0 


1 8 


-0 


UCSREN 


43 


-0 










UDA 1 


73 


- 0 










UDD 


1 S 


- o 


1 3 - 


0 


1 8 


- 0 


UDO I 


1 7 


- o 


76 - 


3 


76 


- 10 


UDS 


1 8 


-0 


1 8 - 


0 


1 8 


-0 


UER 


1 7 


-0 


80- 


44 


83 


•74 


UP . 576 


63 


-0 










UP . CMR 


63 


-0 


63- 


0 






UP . CMW 


63 


-0 


63 - 


0 






UP . MSK 


63 


-0 










UP , RMV 


63 


-0 










UP . RPL 


83 


-0 










UP .WPH 


63 


-0 


1 47 - 


136 1 


159 


-2026 


UP .WPS 


63 


-0 


1 47 - 


1361 






UMP 


1 3 


-0 










UMPN 


12 


-0 


7S- 


5 


76 


-S 


UN . BUP 


6S 


-0 


65 - 


0 


228 


-7737 


UNC . RM 


63 


•0 


1 59 - 


2024 






UNC . SS 


6 1 


-0 










UNERR 


70 


-0 


156- 


1 7 1 2 


157 


-1737 


UNITF 


46 


-0 










UNLOCK 


1 2 1 


-726 


153- 


1 573 


1 54 


-1643 


UNSUCC 


69 


-0 










UP . XPC 


228 


-7760 


228 - 


7760 


228 


-7760 


UPP 


13 


-0 










UPROC 


1 3 


-0 










U« . CNT 


53 


-0 











80-43 
77- 17 
84- 121 



8 1 -S 1 
78-22 
84-124 



9 I -2S7 1 1 6-524 



77- 12 
84- 1 22 
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U RE TRY 


60 


-O 


1 23 - 


1001 


1 66- 


2307 


UTEMP1 


50 


-0 


50- 


0 






UTMP 


1 7 


-0 










UWMCI 


40 


-o 










V . ATT2 


226 


-7 68 1 


227- 


77 1 2 






V . ATTN 


1 27 


-1053 


226- 


7655 






V . AVAL 


1 28 


- 1054 


227- 


772 1 






V . CMD 1 


227 


- 7675 










V , DCLR 


226 


- 7 653 


226- 


7657 






V . DCON 


1 S3 


- 1 607 


154- 


1 632 


227 - 


7732 


V , DRVC 


1 32 


-1144 


226 - 


7643 






V . ERRO 


1 7 1 


- 2453 


226- 


7655 






V . ERR 1 


1 23 


-775 


227 - 


7705 






V . ERRC 


1 58 


- 2003 


158- 


20 10 


226- 


7661 


V . ERSK 


1 58 


- 2003 


158- 


20 1 0 


226- 


7664 


V . GCHR 


1 53 


- 1 607 


227 - 


7735 






V . GCR 1 


1 55 


-1657 


228 - 


7737 






V . GCR2 


1 55 


-1657 


228 - 


7742 






V . GSTA 


1 26 


-1052 


227 - 


7727 






V , I N I T 


1 56 


-1731 


17 1- 


2454 


226- 


76S4 


V . NULL 


227 


-7710 


227 - 


7710 






V . OLRO 


227 


-7711 










V . ONAV 


1 29 


- 10S0 


227- 


7724 






V . ONLN 


1 29 


- 1 057 


227- 


77 1 1 






V . RVC3 


226 


-7B44 










V . RVCS 


228 


- 7S4S 










V . RVCS 


1 32 


-1160 


226- 


7646 






V. SEEK 


1 33 


-1183 


1 SO- 


15 13 


226- 


7864 


V . SKON 


1 50 


-1513 


22S- 


7669 






V .STAT 


153 


- 1 607 


1S3- 


1 607 


154- 


1 632 


V . SUCH 


134 


-1164 


227- 


7714 






V . TOPO 


1 35 


- 1 1 65 


226- 


765 1 






V , ZATT 


227 


- 7734 










VAX . PG 


50 


-0 










VAX I NT 


2 1 


-0 


21 - 


0 






VAXO 


48 


-0 










VC . CMD 


52 


-0 










VC . DMM 


52 


- 0 










VC . LOG 


52 


- o 










VC . RSP 


52 


- o 










VECT 


59 


-0 


122- 


76 1 


122- 


762 


VECTAB 


226 


-7643 










WAIT 


80 


- 44 


86- 


153 


87- 


156 


WCI 


40 


-O 










WD 


44 


-0 










WMCI 


40 


•0 










WRAP 


1 


-0 










WRC 


14 


-0 


104- 


400 


184- 


3023 


WRFST 


1 5 


-0 










WRITCD 


69 


-0 


69 - 


0 


69 - 


0 


WR I TE 


40 


-0 










WRNXT 


IS 


-0 










WRRDX 1 


69 


-0 


69 - 


0 






WRRDXR 


69 


-0 











I 93 - 3333 
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WRS N D 


1 S 


O 




















24 ' 


Q 


1 84 


- 302 1 


19 6- 


3 4 10 










X . SS D I 


124 


1 004 


1 9 9 


-347 1 


200 - 


3 4 7 7 


202 - 


3530 


203 


354 1 


X , S S DS 


1 24 


1 007 


124 


-1012 














X . SS D T 


1 2 1 


7 11 


1 24 


' 1 006 


125- 


1 030 


18 8- 


3202 


1 88 


3203 


X . SS 0 X 


121 


706 


124 


* 1 005 


12 4- 


1 007 










X . SS T A 


1 24 


1 006 


1 24 


' 1012 


12 4" 


1013 


124- 


1015 


12 5 


1 02 2 


X BN COD 


4 6 


o 


1 88 


-2286 














X BNSTR 


4 8 


0 


















X CMP 


5 9 


0 


1 22 


-761 


131- 


1130 


157- 


17 8 5 


16 1 


-2103 


XF . REP 


13 1 


112 6 


19 8 


- 3 40S 














XF04A 


1 99 


3472 


1 9 9 


- 3474 














XF 1 1 A 


206 


3S 6 1 


2 2 1 


- 4000 














XF 1 1 8 


206 


3S 62 


20 6 


* 3 8 63 














XF 1 1 C 


206 


38 60 


206 


-38 64 














XF 1 1 0 


206 


3865 


















X F CO 1 


1 9 5 


3 3 6 7 


228 


-7744 














X F C02 


19 8 


3 4 6 3 


















X PC03 


1 9 S 


3 4 6 3 


















XPC04 


1 99 


347 1 


2 28 


-7747 














X FC05 


200 


34 7 7 


22S 


-77 80 














X FC06 


201 


3 5 10 


2 2 8 


-7751 














X FC08A 


201 


3 5 18 


20 1 


-3526 














X FC07 


202 


3 5 30 


2 2 8 


-7 752 














XFCOS 


203 


3 5 4 1 


2 2 8 


-7 783 














X F COS A 


203 


3 5 44 


203 


-3546 














X F COS B 


203 


3S4 S 


203 


-3 847 














X F COS 


204 


3550 


22 ft 


-7 784 














X F C 1 0 


205 


388 3 


228 


-7788 














X FC 1 1 


208 


385 6 


228 


- 77S 6 


2 2 8- 


778 7 










X p C 1 2 


207 


38 6 6 


















XPC 1 A 


1 9 6 


3407 


1 9 6 


'3452 














XPC 1 ER 


1 9 6 


3445 


1 9 6 


■3447 


19 7- 


34 62 










XFCSA 


200 


3500 


200 


- 3505 














XPC5B 


200 


3504 


200 


- 3506 














XPCP I N 


22 1 


3778 


2 2 8 


-7760 


2 28- 


77 80 










XFCMAX 


221 


3778 


2 2 8 


- 77 80 


228 - 


77 80 










X F CP AS 


2 2 1 


3 777 


2 2 8 


- 7 7 60 














X F C RE T 


1 9 7 


3 4 60 


204 


- 3552 


2 2 1- 


4006 










X F C RT A 


2 2 1 


4 0O5 


2 2 1 


-4010 














X F C RW 


1 9 8 


3 4 6 3 


2 2 8 


- 7745 


2 2 S - 


7 7 4 6 










X F CSS T 


1 65 


2 2 3 3 


1 7 1 


-2427 


19 6- 


3 4 5 4 


19 7- 


34 8 1 


1 9 7 


-34 62 




2 0 3 


3 5 4 3 


2 0 3 


-3547 


2 05 - 


3 5 5 5 


20 S - 


35 6 4 






X FCTAB 


2 2 1 


400 1 


2 2 3 


-7744 


2 2 8 - 


7 7 5 8 


228 - 


77 80 






XFCUPR 


22S 


7756 


22S 


-7760 


228 - 


7760 


228- 


7760 






XRWRER 


198 


■3406 


1 9 6 


-345 1 


19 7- 


346 1 










XSSTAA 


124 


10 16 


124 


- 1 020 


124- 


1 02 1 










ZFLG 


223 


4020 


















ZRO 


1 3 


0 


7S 


-26 


82- 


S4 


82 - 


57 


82 


- 80 




84 


1 27 


84 


-130 


84 - 


1 34 


85 • 


1 40 


SS 


-172 




1 1 9 


-837 


1 2 1 


- 705 


12 1- 


7 1 5 


12 1- 


72 1 


1 2 1 


-724 




1 23 


-778 


1 24 


-10 14 


1 24 - 


1017 


126- 


1036 


128 


-104 1 




1 3 1 


-1132 


1 3 1 


-1133 


136- 


1 201 


1 37 - 


12 10 


1 37 


-12 13 




1 48 


- 1 420 


149 


• 1 450 


1 49 - 


1462 


1 50- 


1472 


1 80 


-15 12 



o 



199-3473 200-3S07 201-3519 201-3520 201-3S22 201-3523 201-3525 201-3527 202-3540 



83-63 83-64 83-67 83-70 83-75 83-100 83-101 83- 

83-202 33-204 91-260 91-262 95-313 98-327 111-464 113- 

121-727 121-732 121-734 122-744 122-757 122-761 122-752 122- 

126-1043 126-1046 126-1047 126-1050 126-1051 126-1052 129-1057 130' 

137-1220 137-1221 137-1222 142-1315 145-1344 145-1345 146-1354 147' 



1 1 3 
477 

766 
1075 



84- 1 23 
114-511 
123-770 
130-1107 
1362 148-1401 
IS02 153-1907 
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154 


16 15 


154 


-16 16 


1 54 


-1640 


1 56 


- 1 704 


1 5 6 


17 12 


1 5 6 


17 14 


1 58 


200 1 


1 58 


- 2002 


1 58 


2003 


158 


- 2006 


1 60 


205 1 


1 60 


-2056 


1 6 1 


- 2076 


1 6 1 


2077 


1 6 1 


2 1 04 


1 62 


-2114 


1 63 


-2124 


1 63 


-2131 


1 63 


2 14 1 


1 84 


22 12 


1 66 


23 15 


1 69 


-2356 


1 69 


2357 


1 69 


-2360 


1 69 


236 1 


1 69 


-2366 


1 69 


- 237 1 


1 69 


2375 


1 69 


2407 


1 7 1 


-24S3 


1 74 


- 25 1 O 


1 74 


-2513 


1 75 


2522 


1 75 


2523 


1 75 


2524 


1 75 


-2525 


1 75 


2526 


1 75 


-2530 


1 75 


253 1 


1 7B 


-2540 


1 79 


- 2604 


1 79 


2607 


1 79 


261 1 


1 79 


-2S21 


1 80 


- 2634 


1 80 


-2640 


1 SO 


2664 


1 82 


2742 


1 82 


2774 


1 82 


- 3000 


182 


30 1 2 


1 84 


-3016 


135 


3O30 


1 85 


-3032 


1 85 


- 3034 


1 85 


3036 


1 85 


3040 


185 


-3042 


1 85 


- 3044 


1 85 


- 3046 


1 86 


306 6 


1 86 


3070 


1 87 


3077 


1 87 


-3110 


187 


3 112 


187 


-3122 


1 37 


3 126 


1 87 


-3143 


188 


-3173 


1 88 


3 1 75 


1 88 


3204 


189 


-3222 


190 


-325 1 


1 90 


-3266 


193 


3335 


194 


3344 


194 


3350 


196 


-3406 


1 9 6 


34 13 


198 


- 345 1 


197 


3457 


198 


-3467 


200 


-3504 


201 


3515 


201 


3S22 


201 


-3S25 


20 1 


-3526 


203 


-3545 


210 


3573 


2 1 0 


3576 


217 


3633 


217 


-3636 


2 1 7 


364 1 


217 


-3645 


2 1 8 


3650 


218 


-3653 


219 


-3977 


2 1 9 


3714 


220 


3720 


220 


•3724 


22 1 


-3775 


22 1 


-4013 


22 1 


4015 







































From: SSOEVO : : TEDONE "Matt 0TN:S22-2254 CX01-2/N2S Or-Sep-19«S IS33" t-SEP-19SS 17:36 

To : GWYNED : : GANESAN 

Subj : KOB U proc listing (BI stuff) 

PAGE OOS KDB MICROCODE 

PAGE 008 HARDWARE/SOFTWARE DEFINITIONS AND EQUATES 

PAGE 045 CONTROLLER RAM AND EQUATE DEFINITIONS 

PAGE 07I KDB U-PROC DIAGNOSTICS * INITIALIZATION CODE 

PAGE 140 U.PRDC IDLE LOOP. PORT ROUTINES, SEEK ORDERING 

:PAGE 142 U.PRDC IDLE LOOP 

PAGE 146 UNIBUS/Q-8US PORT ROUTINES 

PAGE 161 SEEK ORDERING ROUTINE 

PAGE 170 MSCP AND DUP COMMAND ROUTINES 

PAGE 223 U.PRDC BUFFER ALLOCATE, READ, AND WRITE ROUTINES 

PAGE 224 BUFFER CONTROL BLOCK ALLOCATION ROUTINE 

PAGE 229 U.PROC WRITE AND ERASE ROUTINE 

PAGE 234 U.PROC READ , COMPARE , ACCESS ROUTINE 

PAGE 245 READ RECGVERy ROUTINE 

PAGE 250 I/O PARAMETER CALCULATION ROUTINE 

PAGE 253 EDC CALCULATION ROUTINE 

PAGE 261 U.PROC XFC ROUTINES 

PAGE 269 U.PROC AND D.PROC SUBROUTINES 

PAGE 307 9DA ECC CORRECTION ROUTINE 

PAGE 320..,.. U.PROC REVECTORING PROCESS 

PAGE 32^ HARDWARE/SOFTWARE VECTOR TABLES 



KDBUP DIGITAL EQUIPMENT CORP., 2901 ASSEMBLER VERSION 32 PAGE OO 1 

i ,SBTTL CONDITIONAL ASSEMBLY EQUATES 

; EQUATES FOR CONDITIONAL ASSEMBLY CODE 

000002 CSTVPE = 2 jCDNTRDLLER TYPE; 0 s UDA, I • KDA , 2 = KOB 

000000 $SUDA = O 

00000 1 $$K0As1 

000002 $$KOB 3 2 

OOOOOO LAB =0 ;LAB LOOP ON TEST CONTINOUSLY > 1. NOT FOR LAB USE = O 

OOOOOO WRAP ! O ;WRAP TEST a 1 (LAB MUST s 1), NO WRAP TEST s O 

000000 C0PY4 : O :0s NORMAL 2 COPY HEADER COMPARE, 1 ■ ALL 4 MUST MATCH 

000003 0 . E . C . s 3 

000001 QDADM : 1 ;0 : NO DM IN KDA, 1 : DM IN KDA 

000001 QREVB =1 ;0 = KDA PRIOR TO REV B, 1 z KDA REV B OR AFTER 

OOOOOO SIMTST : 0 ;0 : NORMAL CODE, Is ASSEMBLE SIMULATE TEST (KDB) 
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PACE 

UDA CONTROL MEMORV 



47 


4t 


45 


44 


43 


42 


41 


40 


39 


38 


37 36 


35 


34 33 


32 


CRV 1 




AD 






AF 






AS 




AS 1 CE 




RB 




3 1 


30 


2a 


2S 


27 


28 


25 


24 


23 


22 


2r 20 


19 


1» 17 


1 S 



LITERAL IF ABi 1 
0 0 



IB 14 13 12 11 10 09 OS 07 06 05 04 03 02 01 00 

H H H H + 

I S lENIK !P I BRANCH ADDRESS I BA I I 



CRY 
AD 



AF = 
AF! 



0-2 
3 - 7 



CARRY INTO ALU 

HIGH BYTE LITERAL SELECT 



ALU DESTINATION 
0> ALU -> O.OB 
1i ALU -> OB 
2= ALU -> RB, RA 
3< ALU -> RB.DB 

ALU FUNCTION 
Oi ADD R'I'S 



«ALU -> OB IF AB: 1< 

4> ALU/2 -> RB 

5< ALU/2 -> RB 

DB e= ALUX2 -> RB 

7= ALUX2 -> RB 
•SELECT HIGH BYTE LITERAL WITH AF 

2i REVSUB R-S 4i R AND S 



>DB: DATA BUS* 
0/2 -> 0, ALU -> DB 
ALU - > OB 

0x2 -> 0, ALU -> OB 
ALU - > 08 

3-7 AND CRY: 
e> R XOR S 



BUS AB 
RB 
BO 
RA 

IBS] 
IOC If 

I OC 
L I T 

BRANCH TEST 



1> SUB S- 
ALU SOURCE) 

0< RA.O 

II RA.RB 
ALU TO DATA BUS i 



A PORT REGISTER 
BUS SOURCE 
IOC ENABLE 



3> R OR S 5> NOT R AND S 7> R XNOR S 

•CHOOSE RA OR BS OR LITERAL AS SOURCE* 
2>0,e 4>0,RA SiD.O 

3 1 O.RB S> O.RA (RAiRBI 7> D.O (RAiRBI 

O: BS SRC ON BUS, 1: ALU AS BUS SRC , ENB LITERAL 
B PORT REGISTER, ALSO A PORT IF AS: 5 OR 7 
BUS DESTINATION 

>IAB: 0/1l> 
« IF AB: 0« 

0: DISABLE 1: ENABLE 

INPUT OUTPUT CONTROL SELECT ISPECIAL OPERATION) 
3 SIT LITERAL TO LOW BYTE IF CRY: 0 AND AF : 0-2 
3 BIT LITERAL TO HIGH BYTE IF CRV: 1 AND AF: 3-7 

TEST SENSE: 0: JUMP IF TEST LOW (-), 1: JUMP IF TEST HIGH (♦) 
TEST CONDITION SELECT ELSE CONTINUE TO PC+I 

ENABLE CONDITIONAL EXECUTE PER CE BIT 35 0< DISABLE, 1i ENABLE 
CONDITIONAL ALU EXECUTE ON TEST RESULT 

Oi EXECUTE IF TEST FALSE (FAILSI, 1: EXECUTE IF TEST TRUEIPASSI 
JUMP OPERATION 

0> JUMP I S BA# OFFFH : JUMP TO SUBROUTINE 

t a BA: OFFFH : RETURN FROM SUBROUTINE 
PARITY BIT FOR 000 PARITY 
BRANCH ADDRESS 
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Q 
< 
D 

o 

II 

cc 
o 

u. 
CO 

u 

CO 



INSTRUCTION FORMAT; 



LABEL : 
LABEL : 



(Pi OC 

IPl OC 



%JUMPOP tsst, address 
%JUMPTEST addrass 



TYPES i 

LABEL 
LABEL 
LABEL 
LABEL 

MNEMONICS: 
ALUQPt ADD 



ALUOPNmod i nt s r c \ mod , ds t \mod , bd 
ALUOPNmod (extsrc) ,dst\mod,bd 
intsrc: 2901 internal source RA 
extsrc: external source [BSJ 

dst : 2901 internal destination RB 
bd : 2901 external destination BD 

mod: \F: execute false \T: execute on true test condition 

\0: output RA \N: no write to ALU 

\L: rotate ALU left \L0: Shift 0 left 

\R: rotate ALU right \R0 shift 0 right 
#LIT: literal source. Can be like «>#LIT e 
#LITs lower 8 bit literal with upper 8 bits 
«#LIT: upper 8 bit literal with lower 8 bits 
ALU INSTRUCTION FORMAT 
ALUOP RA, RS,BO IFIOC 
ALUOP (BS I , RB , BD fflOC 
ALUOP * LIT.RB,BD IPIOC 

upper 



ALUOP ##LIT,RB,BD IPIOC 



<bit00+bit04> 
zero, 
zero 

SOURCE MODE OPERATION 
register RA OP RB-> RB 

data bus IBSlOP RB-> RB. 8S->B0 

1o/ni literal * LIT OP RB->R8,B0 
literal *#LIT OP RB->RB.B0 



ADDC AND BIC 

COM COMB DEC OECB 

MOVE NEC NEGB NOP 

SUB SUBC SHF SHFB 

: JUMP. ADDRESS; JMP 

CALL. ADDRESS; JSR 

RETURN; RET 

TEST ( . ♦I ALWAYS ) ; T 

AZTEC ONLY: RTNI JMP I 



BIS 
DECC 



CALL 
RTN 
T - 



B I T 

INC 

ROT 

TSTB 

J- 

C 

R 



CLR 
INCS 
ROTB 
XOR 

C- 
R- 



CMP 
HOY 
RSUB 
XHOR 



INT 

INSTRUCTION TIMING RELATIONSHIP: 

The Signal SEO CLK L determines the start of one instruction from 
another. All timing is referanced to this signal. Branch conditions 
are tested at the begining of the instruction. The results of ALU and 
bus operations are loaded into internal or external registers near the 
end of the instruction. The INTERFACE OUTPUT CONTROL (IOC> signals 
are changed just a little prior to the the register loads. The 
Signal UPROC H defines which processor is active during the present 
instruction. UPROC H : 1 lUPROC L : 01 means the UNIBUS processor is 
active. UPROC H < 0 (UPROC L : II means the DRIVE processor is 
active. A simplified timing relationship is shown below. 



SEO CLK 

UPROC H 

I NSTRUCT I ON 

REGISTER 

INSTRUCTION 



+ - - 



UNIBUS PROC 



DRIVE PROC 



UNIBUS PROC 



-- LOAD REGISTERS 

-- CHANGE IOC'S 

-- TEST BRANCH CONDITION 



( 
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UNIBUS DISK ADAPTER (UDAI TIMING 



+ + ++ ++ ++ ++ ++ ++ ++ ++ +* ++ ++ ++ ++ ++ ++ ++ +4. + + 

H ! ! H ! ■ ! ) ! ! ! ! \ I I I 11 ! I t I 11 II II | I 11 11 11 11 



CLOCK H 
F/F 1 H 



- + S8+- 1 1 e-+ +- 



-+ +-----+ +- 



- + + - 
+ - - + 



F/F 2 H --♦ 
CLK ENB H 



(K.SDI CLOCK IN HI+- 



SEQ CLK L •* 



-+S8+-116-+ +- 

+--+ +--+ 
- +S8+ - I I 6 -+ *- 

-+5«+ - 1 1 6 -+ 



♦ --174 + 

UPROC H --♦ +--174-- 



SE9 ADR H I /////U-H I /////D+1 I /////Ut2 I /////Dt2 ! /////U + 3 ! /////Dt3 ! 



PIPELINE 
ADDRESS REGI 
PADR H 



U+1 I D+ 1 



I 0+2 I U+3 



PIPELINE --+- 
REG = CURRENT ! 
INSTRUCTIONt- 



'■ U+1 I 0+1 ! U + 2 I 0 + 2 
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RELATIVE CLOCK TIMING - GENERAL 



PAGE 005 



Cotnnion K.SDI, K.OISK, K.???, UDA Tepratnalogy 

1. Prefix all clocks with CLK, all bus sources with RD, all bus 
destinations with LD. 

2. Have common page order ie. ALU, CLOCKING, BRANCH, SE9, PAR, CROM etc. 

K.DISK= CLOCK IN H-+ + + t 

UDA! CLK ENB H + + + + 

! ! 

-+ + + + 

CLK ENBI H + - + + t 

1 ! 

--+ + + + 

CLK ENB2 H + + + 



CLK ENB3 H 



CLK EN84 H 



CLK ENB5 H 



SEO CLK L 



DLY UPROC H 



PRDCCLK L 



LO CLK L 



CLK BOR H 
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RELATIVE TIME-3B -30 -25 -20 -15 -10 



CLK BDR H 
P2- 1 7 



HO flS +20 *25 
l< 1 O . S/2 1 . 75 



<-- 57/SS •-> 



SEOCLK L 
P3-2 



PROCCLK L 
P3-4 



BD DECODE 
P3-e 



CLK ENB L 
P3-19 



S7/58 --> 
S7/58 --> 



S< 4.S/9.0 



> I 

> ! 



19 .78/34 

S< IS. 75/35 



- > ♦ - 



57/58 
-------+ 

<-- 67/B8 --> 



S< -52/-31.5 



>S I < 5 . 25/ 1 9 . 5 

>S !<4. 25/29 

> ! ! < 10/21 . 75 



SOURCE DATA 
P3-S RD BSO L- 



DATA BUS 



DEAOBAND L 
P3- 10 



///////////I 



\ 1 1 11 1 1 1 1 1 1 1 1 1 1 1 1 1 1 n 1 1 1 1 1 1 1 1 1 1 1 1 



>S I < I . 75/5 . 5 

> ! I < 10/21 . 75 
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a 
< 

3 
O 

II 

s 

oc 
O 
u. 

<A 
O 
« 



«2901 MICRO PROCESSOR TIME SHARED AS TWO PROCESSORS* 
+ 16 BIT INTERNAL BUS + 



• A « 
« T « 
« « E * * 



• 0 « 

* « « « « 



* T 



* M « R 



* « « « « 



*«*«*««« 



«««»*«««««««*«* 



» q « 



--16 



+-A * ! «« 

+ - - - D * ! * 

! I * * ! « **«*«««*«*««««*« 

I > * DATA/LITERAL B<- 
f * * MUX « 

--D Y CRY SELECTS A<- 

« * * H I /LQ BYTE A< - 

««*««»««*««««*«*«****«***«»****»** 

♦ * 12 BIT ADDRESS-TEST S E L E C T - J UMP - - 

««»*«•«* +--**2911** ***** 4KX48 *«« 

« TEST/*----*-!--* USEO *--+ * * * « « 

**SyNC** \ ■ ««*«*««« ! *P* *C* «P 

+ --!-! + ---« A *-12-* R *-48-* R 

**REG** ! ! +--**2911** ! * R * * 0 * « 

+->* PAR *->+ +----« DSEO *--+ * * * M * « 

12 ******* ««««««*« ***** «««*« *** 

+ -- -- -- -- ..- + - + 

I ««««««« ««L0G*** ! ««««««*««« ! 

+ -->• UAR » - - * - >*ANTI LOO- 1 2 - >♦>* CONTROL*)--* 
I »*«**«« ! **CONST« ****REG**« 
I *»»«««« <.->UNIBUS 
+ < - >• UDR • - - - - > INFC 
«»««*** 



■16 

'8-GND 



+-16 SIT BI DERECTIONAL EXTERNAL SUS-+- 



*««««*** 
■>« UBAR 
******** 

«««***** 
■>• DEAR *- 
««*«**** 



4Kx1 9 
* B « 



>• F »<--> + 



*«ECC** ******** 
♦->RSGEN>--t->ECCRS0»-1 
I «***««« ! *STATUS« 

+ 10 * 

I ******** ******** 
<->SERDES>+--<SERDES«<1 
+> 10*BIT* ! +> 1 6*BIT* 



6> + 

I 



I + . . . + I I 

! *«**««««««* I ij 

+ < 1 6- >«RTCS/RTDS« - PORT- >SD I X 4 > - - N R2 - 0 ATA - + - - 1 + 

*«*REG**«** INFC <--NRZ DATA----1-+ 
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PAGE ADDRESS 



ADR*S: 
PATCH 
(OCT) (OCT) 



WAS 
(OCT) 



SHOULD BE TVPE 

CHANGE 
(OCT) PERM TEMP 



DESCRIPTION 



Q 
< 
D 

a 

II 

s 

cc 
o 

u. 

(A 
U 



o 
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USING THE 2901 ALU AS A COMPARITOR 



FUNCTION 
RA 
RA 
RA 
RA 



OPERAT ION 
O MOV 
0 MOV 
RB XOR 
RB XNOR 



SAME SIGN 
DIPF SIGN 



RA < 
RA>i 
RA > 
RA<i 



RB 
RB 
RB 
RB 



XOR 
XOR 

SUBC 

SUBC 
( RSUBCI 
( RSUBCI 



LOGICAL OPERATIONS 

TEST CONDITION 
RA.RB ZRO I TRUE 
RA.RB ZRO : FALSE 
RA.RB ZRO : TRUE 
RA , RB ZRO = FALSE 
ARITHMETIC OPERATIONS - CARRY 
RA,RB\N NEG : TRUE - RA 

RA.RBVN NEG : FALSE - RA 

P-P,N-N P-N.N-P 
RA.RB CRV : TRUE TRUE 
RA.RB CRV : FALSE (TRUE) 
RA.RB CRV : TRUE FALSE RA 
RA.RB CRV : FALSE TRUE 
ARITHMETIC OPERATIONS - CARRY 



RESULT 
RB : RA 

RB: RA XOR 
RB: RA XNOR 
IN OFF 
XOR RB -> SO 
XOR RB ■> BD 

-RA-<-> RB.BD 

-RB- 1 -> RB . BO 

IN ON 



P-P.N-N 
P-N.P-N 



(BORROW) 
IBORROW) 



b 















P - P , N- N 


P - N , N 


P 










RA< : 


RB 


SUB 


RA 


RB 


CRY 


• TRUE 


FALSE 


RB- 


RA 


- > 


RB , BO 


( BORROWl 


RA > 


RB 


SUB 


RA 


RB 


CRY 


: FALSE 


TRUE 












RA ! 


RB 


SUB 


RA 


RB 


ZRO 


: TRUE 


TRUE 


RB- 


RA 


- > 


RB . BD 


(BORROW! 


RA * 


RB 


SUB 


RA 


RB 


ZRO 


! FALSE 


FALSE 
























P - P , N - N 


P - N , N 


P 










RA> : 


RB 


RSUB 


RA 


RB 


CRY 


: TRUE 


FALSE 


RA- 


RB 


- > 


RB . BD 


(SORROW) 


RA < 


RB 


RSUB 


RA 


RB 


CRY 


: FALSE 


TRUE 












RA> : 


RB 


CMP 


RA 


RB 


CRY 


: TRUE 


FALSE 


RA- 


RB 


- > 


BD 


(SORROW) 


RA < 


RB 


CMP 


RA 


RB 


CRY 


: FALSE 


TRUE 












RA I 


RB 


RSUB 


RA 


RB 


ZRO 


: TRUE 


TRUE 


RA- 


RB 


- > 


RB.BD 


(BORROW) 


RA * 


RB 


RSUB 


RA , RB 


ZRO 


: FALSE 


FALSE 












NOTE : 




ADDITION 


CRV 


: TRUE 


MEANS ADD 


ONE TO 




NEXT 


HIGHER 


16 BITS 



SUBTRACTION CRV i FALSE MEANS BORROW ONE FROM NEXT HIGHER IS BITS 
RAs REGISTER A SOURCE RB: REGISTER B SOURCE . DES T I NAT I ON 
RB\N: REGISTER B SOURCE. NO LOAD 



RA> : 



RB 



P: POSITIVE MINUS POSITIVE 
N: NEGATIVE MINUS NEGATIVE 
<::> RB<: RA RA < 



RB 



P-N: POSITIVE MINUS NEGATIVE 
N-P> NEGATIVE MINUS POSITIVE 
< I I > RB > RA 



COMPARITOR EXCEPTIONS; 

1. MAXIMUM POSITIVE NUMBER IS 32767 (HIGHER CHANGES THE SIGN BIT) 

2. DIFFERENT SIGNS IMPLIES AN EQUATE IS NOT POSSIBLE EXCEPT 
FOR ZERO SINCE IT HAS THE SAME VALUE POSITIVE OR NEGATIVE. 
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PROCESSOR RESTRICTIONS 



SUMMARY 



PAR REGISTER - When loading the PAR register, neither source may be 
changed to allow the address to be stable to the very end of the cycle. 
2. Loading the PAR register must be unconditional to allow the pull-up 
resistors enough time to get above the threshold voltage. 
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TEST CONDITIONS FOR 



PROCESSOR 



THE TEST CONDITION EOUATES ARE OF THE FOLLOWING FORM: 

BIT4 POSITIVE TRUE CONDITION 0= FALSE. 1= TRUE ICROMtSI 

BIT4 NEGATIVE TRUE CONDITION 1= FALSE, Os TRUE {CR0M15I 

BITO-3 TEST CONDITION SELECT (CR0M2S-31) 

DEFINITIONS ARE IN OCTAL UNLESS OTHERWISE SPECIFIED . 

BUS PROCESSOR NEGATIVE TRUE CONDITION DEFINITION 



000000 
000001 
000001 
000002 
000002 
000003 
OOO003 
000004 
000005 
000O06 
000006 
000007 
0OO007 
0000 1 0 
OOOO 1 1 
0000 1 2 
0000 1 3 
OOOOt 4 
OOOO 1 5 
0000 IS 

OOOO 1 e 

OOOO 1 7 



UMPN 

NZRO 

NEO 

NCRV 

LESS 

NMSB 

NNEG 

LSB 

TEST 

NUPF 

OPROC 

ACLO 

nrpok 

FTEST 

STOP 

CPE 

ETST I 

MERR 

SCAN 

POLL 

COQNE 

NBIBAD 



12 
1 3 



; temp 



xOA - JUMP NOT ! CONTINUE 

ALU - NOT : ZERO (NOT EQUALS) 

ALU - SRC NOT s DST 

ALU - CARRV OUT FALSE 

ALU - SRC IS LESS THAN DST 

ALU - MSB lO 

ALU ■ COMPARITOR MSB = O.NOT NEGATIVE (POS OR 2ER0) 

ALU - LSB I 1 

XDA - EXT. TEST L (P3-3) ACTIVE. DO EXTRA TEST CODE 

XDA - FLAG RESET BY IOC OF U PROCESSOR (PRUPF 

xDA - SPLIT ; ORUPF ■> DPROC JUMP/UPROC CONTINUE (PC+1) 

XDA - AC POWER FAILING 

XDA - not powar oK [ qd« compat ] 

XDA - FAST SELF TEST 

xDA - STOP COMMAND ISSUED - NO MORE SI COMMANDS 

XDA - CONTROL MEMORY PARITY ERROR 

XDA - EXTERNAL TEST I 

XDA - BI COMMAND ERROR ON MASTER PORT (DURING XFERI 

xOA - IP ACCESSED 

XDA - COMMAND DONE 

XOA - BI BAD L SIGNAL NOT ASSERTED LOW ( TBAD H IS LOW) 
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BUS PROCESSOR POSITIVE TRUE CONDITION DEFINITION 



000020 


UMP 


: 20 




: JMP 


: 20 


00002 1 


ZRO 


• 21 


00O02 1 


EO 


> 2 1 


O0O022 


CRY 


: 22 


O0O022 


GTE 


: 22 


000023 


MSB 


: 23 


000023 


NEG 


: 23 


O00024 


NLSB 


: 24 


000025 


NTEST 


3 25 


000026 


UPF 


: 26 


000O26 


UPROC 


3 26 


00OO27 


NACLO 


! 27 


0O0027 


ppok 


= 27 


OOO030 


NFTEST 


: 30 


000030 


STEST 


! NFTEST 


00003 1 


NSTOP 


: 31 


000032 


NCPE 


: 32 


000033 


NETST 1 


: 33 


000034 


NMERR 


: 3« 


000035 


NSCAN 


: 35 


00003S 


NPOLL 


: NSCAN 


00003 9 


NCDONE 


: 36 


000037 


BIBAO 


! 37 



XDA - JUMP UNCONDITIONAL 

ASSEMBLER DEFINED - JMP IS UNCOND I T t ONAL JUMP 

ALU - EQUALS ZERO 

ALU ' SRC : DST 

ALU - CARRY OUT TRUE 

ALU - SRC IS GREATER THAN OR SAME AS DST 

ALU - MSB s 1 

ALU - RESULT NEGATIVE MSB: I 

ALU - LSB : O 

XOA - EXT. TEST L (P3-3) INACTIVE 

XOA - FLAG SET BY IOC OF BUS PROCESSOR (PSUPF 

a>SUPF -> UPROC JUMP / DPROC CONTINUE (PC*1) 

XDA - AC POWER NOT FAILING 

XDA - power ok [ qda compat] 

XDA - SLOW SELF TEST 

XDA - STOP COMMAND NO ISSUED - MORE SI COMMANDS 

XDA - NO CONTROL MEMORY PARITY ERROR 

XDA - NOT EXTERNAL TEST 1 

XDA - NO BI COMMAND ERROR ON MASTER PORT IDURING XFER) 

XDA - NO IP ACCESS 

XOA - NOT COMMAND DONE 

xOA - BI BAD L IS ASSERTED LOW (TBAD H IS HIGH) 



KOBUP 
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OO0006 


NDPF 




8 




xDA - 


0 PROCESSOR FLAG NOT SET ((PRDPF) 




OOOO 1 0 


ndc 1 k 




1 0 


; t emp 


sdi - 


serdes parallel data not ready 




OOOO 1 0 


NPROY 


', , 


1 0 




SDI - 


SERDES PARALLEL DATA NOT READY 




0000 1 1 


NCSR 


'. , 


1 1 




SOI - 


CONTROL STATE NOT READY - RTCS NOT READY TO UPDATE 


I RELOAD 1 


OOOO 1 2 


SECTR 


! , 


1 2 




SDI - 


SECTOR PULSE 




OOOO 1 2 


nr pdy 


'. , 


i 2 


; t emp 


s«rdes - ecc rasldue para11«1 data not raady [ qda compat] 




OOO0 1 3 


RPE 


! , 


1 3 




xDA - 


RAM PARITY ERROR 




OOOO 1 4 


NOSER 


'. , 


1 4 




NOT REAL TIMS DRIVE STATE ERROR 




OOOO 1 5 


N DSR 




\ g 




DRIVE 


STATE NOT READY - NEW RTOS NOT RECEIVED SINCE LAST 


WRITTEN TO 


OOOO 1 6 








:tarap 


Sdl - 


no serdes over/under runs 




OOOO 1 6 


MOVER 


', , 


\ 6 




SDI - 


NO SERDES OVER/UNDER RUNS 




OOOO 1 7 


NWRC 


■ a 


1 7 




xOA - 


WORD RATE CLOCK LOW 






; * 






DRIVE PROCESSOR 


POSITIVE TRUE CONDITION DEFINITION « 




000026 


DPF 




26 




XOA - 


D PROCESSOR FLAG SET (IPSUPF) 




000030 


dclk 




30 


; t emp 


sa t - 


serdes parallel data ready 




000030 


PROV 




30 




SDI - 


SERDES PARALLEL DATA READY 




00003 1 


CSR 




31 




SO I - 


CONTROL STATE READY - RTCS READY TO UPDATE (RELOAD) 




000032 


NSeCTR 




32 




SDI - 


NO SECTOR PULSE 




000032 


r r dy 




32 


i t Gmp 


ssrdes - ecc residue parallel data ready [qda compat 1 




000033 


NRPE 




33 




xDA - 


RAM PARITY ERROR 




000034 


DSER 


: a 


34 




SDI - 


REAL TIME DRIVE STATE ERROR ( P AR I TY , PU L SE , OR DATA) 




000035 


DSR 


; a 


35 




DRIVE 


STATE READY - NEW RTDS RECEIVED SINCE LAST WRITTEN 


TO RTCS 


000036 


late 


; a 


3e 


; t amp 


Sd i - 


serdes over/under run has occurred 




000036 


OVER 


: a 


36 


SDI - 


SERDES OVER/UNDER RUN HAS OCCURRED 




000037 


WRC 


; a 


37 




xDA - 


WORD RATE CLOCK HIGH 
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TEST CONDITIONS FOR 



PROCESSOR (WHERE DIFFERENT ONLY) 



DRIVE PROCESSOR NEGATIVE TRUE CONDITION DEFINITION 



o 
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INPUT/OUTPUT CONTROL REGISTER 



EACH PROCESSOR (BUS DR DRIVE) HAS AN ADDRESSABLE LATCH 
WHICH IS USED FOR INPUT/DUTPUT CONTROLS. SOME BITS HAVE MUHTPLE 
USES. EACH SIGNAL IS INDIVIDUALLY SET OR RESET IF ENABLED BY THE 
CURRENT MICROINSTRUCTION. 

BIT3 Oa SIGNAL TO LOW LEVEL, 1: SIGNAL TO HIGH (CRDM23) 

BlTO-2 IOC SELECT (CR0M2O-22) 



BUS PROCESSOR IOC SIGNAL DEFINITIONS 



oooooo 


SUPF 


: = 0 


000001 


GDRD 


; = 1 


000002 


LNPAG 


: a 2 


0O0003 


WR5ND 


: a 3 




: LOFF 


: a 3 


000004 


ROFST 


: a 4 


ooooos 


WRFST 




oooooe 


LCDM 


: a 6 


006007 


LADD 


: s 7 


000010 


RUPF 


: a to 




: SCLR 


: a 11 




: RCLR 


: a 11 




,WRBYT 


: a 12 


000012 


GOWR 


: a 12 


OOOO 13 


RBCAI 


: a 13 


OOO014 


RDNXT 


: a 14 


OOOO 1 s 


WRNXT 


: a 15 


OOOO 1 6 


LBWR 


: a 16 


OOOO 1 7 


HADD 


; ■ 17 



XDA - UTEST H SET 

XDA - SD READ 

XDA - LOAD NEXT PAGE ADDRESS LOWER 

XDA - WRITE SECOND BUFFER 

xDA - LOAD ADDRESS BUFFER OFFSET 

XDA - READ FIRST BUFFER 

XDA - WRITE FIRST BUFFER 

XDA - LOAD COMMAND 

XDA - LOAD COMAND ADDRESS LOWER 

XDA - UTEST H CLR 

XDA - CLEAR CROM PE (defined in UDIAG.U9A) 

XDA - CLEAR CROM PE (defined in UDIAG.UOA) 

xOA - WRITE BYTE ON NEXT OPERATION 

XDA - GO WRITE 

XDA - RESET BCAI 

XDA - READ NEXT BUFFER 

XDA - WRITE NEXT BUFFER 

XDA - WRITE LAST BUFFER AND GD_WRITE 

XDA - ADDRESS ~ 



[ qda compat ] 



KDBUP 
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DRIVE PROCESSOR IOC SIGNAL DEFINITIONS 



000000 


SDPF 


= 0 


000001 


RRSGEN 


! 1 


000002 


SCMD 


: 2 




i SCLR 


: 3 


000004 


RSE 


: 4 


O00OO5 


RRH 


: S 


ooooos 


SWM . 


: 5 


000006 


RECC 


: 6 


000007 


RECCT 


s 7 


0000 10 


RDPF 


3 10 


OOOO 1 1 


SRSGEN 


s 1 1 


0000 1 2 


RCMO 


: 1 2 




; RCLR 


! 1 3 


0000 14 


SSE 


: 1 4 


0000 1 5 


SRM 


s 1 5 


0000 1 5 


RWM 


: 1 5 


0000 16 


SECC 


s 1 6 


OOOO 17 


SECCT 


s 1 7 



CERTAIN SIGNALS MUST BE SEQUENCED IN ORDER FOR THE HARDWARE TO WORK: 

WRITING DATA FIRST VRCMD THEN 0>SSE 

WRITING COMMANDS FIRST 0>SCMD THEN IPSSE 

READING DATA FIRST VRCMD THEN IPSSE 

READING COMMANDS FIRST IPRCMD THEN IPSSE 

DEFAULT FIRST IPSCMD THEN IPSSE 



XDA - SET DRIVE PROCESSOR FLAG (TEST AS COMPLIMENTI 
SDI - RESET RSGEN CLOCK. THIS WILL ALLOW RSGEN CLOCKS 
FOLLOWING A IPSRSGEN A IPRRSGEN WILL UPDATE RSGEN 
SDI - SET SDI LEVEL 2 COMMAND 
SDI - SET SDI INFC I/O CLEAR (dafinsd in DDIAG.UOAI 
SEROES - RESET SERGES E N AB I E / - RESET REG.CNT MRO.CE 
SERDES - RESET READ MODE SDIC.POM 
SERDES - SET WRITE MODE 
SERDES - RESET ECC ENABLE 
SERDES - RESET ECC TIME 

XOA - RESET D PROCESSOR FLAG (TEST AS COMPLIMENTI 

SOI - SET RSGEN CLOCK. THIS WILL FORCE RSGEN CLOCK TO BE LOW 

SDI - FOR ALL OTHER FUNCTIONS ' 

SDI - RESET SDI INFC I/O CLEAR fdefinsd in DDIAG.UOA) 

SERDES - SET SERDES EN AS L E / - RES E T REG.CNT MRO.CE 

SERDES ■ SET READ MODE 

SERDES - RESET WRITE MODE 

SERDES - SET ECC ENABLE 

SERDES - SET ECC TIME 



TO OCCUR 

AND ECC REGISTERS 
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00OOO4 
0000O4 
OOOOOS 
000006 
OOOO07 

0000 10 

00001 1 

O00012 
OOOO 1 2 



OOOO 1 S 
00001 5 
OOOO 1 6 



2901 INTERNAL REGISTER SUMMARY 



Tnsse ar«, pegistars wHien are internal to the 2901 bit slice chip. They 
consist of 18 Dual Port RAM registers and 1 accumulator (0) register. The IS 
RAM registers are configured for a 18 bit rotate while the Q register is a 18 
bit shift. 



MNEMONIC DESCRIPTION 
OCTAL ADDRESS 





! 0 


BUS PROCESSOR TIMER/COUNTER REGISTER R/W 




= RO 


BUS PROCESSOR TEMPORARY REGISTER 




! R1 


BUS PROCESSOR TEMPORARY REGISTER 




: R2 


BUS PROCESSOR TEMPORARY REGISTER 




3 R3 


BUS PROCESSOR TEMPORARY REGISTER 


RLL 


: R4 


RICHY LARY'S LOCK AND SYSTEM STATUS 


CR I 


: R4 


*•* TEMP UNTIL MATT'S CODE CHANGED 


UBAR 


= RS 


BUS PROCESSOR BUFFER ADDRESS REG IMAGE 


I UAR 


= R6 


BUS ADDRESS REGISTER IMAGE 


UER 


> R7 


UPROC ERROR REGISTER 


UTMP 


9 RIO 


UPROC TEMPORARY REGISTER 


DER 


: R11 


DPROC ERROR REGISTER 




= Rl 1 


DRIVE PROCESSOR T I ME R/ CO U N T E R REGISTER 


DTMP 


: R12 


DPROC TEMPORARV REGISTER 


RPC 


: R12 


DM INTERPRETER PC 




: R12 


DRIVE PROCESSOR TEMPORARY REGISTER 


RIB 


» R13 


DM INTERPRETER INSTRUCTION BUFFER 




= R13 


DRIVE PROCESSOR TEMPORARY REGISTER 


RCC 


: R14 


DM INTERPRETER AR I TH / L OG I CAL CONDITION CODE 




: RI4 


DRIVE PROCESSOR TEMPORARY REGISTER 


DEAR 


: RtS 


DRIVE PROCESSOR BUFFER ADDRESS REGISTER IMAGE 


RCY 


2 R15 


DM INTERPRETER LAST ARITH OP CARRY 


RT 1 


3 R 1 6 


DM INTERPRETER GENERAL PURPOSB TEMP 




I R1 8 


DRIVE PROCESSOR TEMPORARY REGISTER 




! R17 


DRIVE PROCESSOR TEMPORARY REGISTER 



UPROC 



R/W 
R/W 
R/W 
R/W 
R/W 

R/W 
R/W 
R/W 

R/W 



R/W 
R/W 
R/W 
R/W 
R/W 
R/W 
R/W 
R/W 
R/W 
R/W 
R/W 
R/W 
R/W 
R/W 



2901 INTERNAL REGISTER SUMMARY - DIAGNOSTICS 



^MNEMONIC DESCRIPTION 
: OCTAL ADDRESS 



oooooo 

000OO3 
000010 



TSTCNT 

HANG 

UDOI 



Q 

R3 

RIO 



BUS PROCESSOR T I MER /C 0 U N T ER REGISTER 
BUS PROCESSOR TEMPORARY REGISTER 
BUS DATA REGISTER REGISTER IMAGE 



R/W 
R/W 
R/W 
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2901 EXTERNAL HARDWARE REGISTER SUMMARY 



MNEMONIC 



DESCRIPTION 



#13 On X0A#1 PC BQARD. 







OCTAL ADDRESS 


#2: On xOAlt'Z PC BOARD. 




UPROC 


DPROC 


oooooo 


NOPREG 




(NQN EXISTANT) 




WRITE 


WR I TE 


000002 


RTOS 


■ - ^ 


NO OPERATION REGISTER (HON EXISTANT) 




(RO) 


READ 


000002 


PAR 


■ - 


PIPELINE ADDRESS REGISTER 




WRITEiVI 


WRITE #t 


000003 


BUF 


■ 1 g 


RAM DATA BUFFER 




R/W #2 


R/W #2 


000004 


CR 


: > 4 


OPROC - 


CONTROL REGISTER SOURCE 






R/W #2 








UPROC - 


CONTROL REGISTER DESTINATION 




WRITE«1 


IRD) 


OOOO 1 4 


UCRS 


: • 14 


UPROC - 


CONTROL REGISTER SOURCE 




READiHI 


000004 


UCRD 


: > 4 


UPROC - 


CONTROL REGISTER DESTINATION 




WRITEfl 




000001 


OCRS 


: • 1 


DPROC - 


CONTROL REGISTER SOURCE 






REA0«2 


000004 


DCRD 


: > 4 


DPROC - 


CONTROL REGISTER DESTINATION 






WR I TE#2 


000005 


RTCS 


: > 5 


DPROC - 


REAL TIME CONTROLLER STATE 






WRT#2 


OOOO 1 5 


BCAIS 


: ! IS 


UPROC - 


BCAI REGISTER SOURCE 




READ #1 


IRD) 


000005 


BCAI D 


: : S 


UPROC - 


BCAI REGISTER DESTINATION 




WR I TE# 1 


(RD) 


000015 


UDS 


: s 15 


UPROC • 


BUS DATA REGISTER SOURCE [ qda 


compat 1 


READ #1 


(RO) 


000005 


UDD 


: • 5 


UPROC - 


BUS DATA REGISTER DESTINATION ( qda 


compat ] 


WRITE#1 


(RD) 


oooooe 


SREG 


: : 6 


UPROC - 


BI REGISTER 




WRITE »1 


oooooe 


SD 


: : 6 


DPROC - 


SERDES IS DATA REGISTER 




{RD) 


R/W #2 


000007 


ECC 


: = 7 


OPROC - 


RS GENERATOR REGISTER [RESIDUE) 




(RD) 


READ#2 


OOOOOT 


BAR 


: = 7 


UPROC - 


BUFFER ADDRESS REGISTER 




WRITE#2 










DPROC - 


BUFFER ADDRESS REGISTER 






WRT #2 


000010 


FLOAT 


: ! 1 O 


NO BUS 


SOURCE REGISTER « BUS FLOAT 




READ 


READ 




; « 


BIT DEFINITIONS 






* 





o 



1 00000 


BITI5 


: : 1 OOOOO 


04O000 


B I T 1 4 


s 40000 


020000 


BIT13 


: 20000 


01 OOOO 


BITt2 


: 1 OOOO 


OO40OO 


BIT1 1 


: 4000 


002000 


BITIO 


s 2O0O 


ootooo 


BIT09 


1000 


000400 


BITOS 


: ■ 400 


0O0200 


BITOT 


: I 200 


0O0100 


BiToe 


: 3 1 00 


000040 


BIT05 


: « 40 


000020 


BIT04 


: = 20 


000010 


BIT03 


: = 10 


000004 


BIT02 


: 3 4 


000002 


BITOI 


: : 2 


000001 


BITOO 


; = 1 
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; « 




2901 INTERNAL REGISTER 


DEFINITIONS • 








: MNEMONI C 


ADDRESS 


DESCRIPTION 


UPROC DPROC 








; RLL : : 


R4 


; RICHY LARY LOCK S STATUS REGISTER R/W R/W 






OOOOO 1 


BLOCK : 


BITOO 


; SUFFER LOCK FLAG, 0 s 


LOCKED, 1 > FREE 










BITOI 


; BUFFER STACK POINTER 












BIT02 


; BUFFER STACK POINTER 












BIT03 


; BUFFER STACK POINTER 












B I T04 


; BUFFER STACK POINTER 












BIT05 


; BUFFER STACK POINTER 












BITOS 


: BUFFER STACK POINTER 












BITOT 


; BUFFER STACK POINTER 










• : * 


BITOS 


,' BUFFER STACK POINTER 








OOlOOO 


INDIAG :i 


BITOS 


; 0 I FUNCTIONAL CODE, 


1 : xDA DIAGNOSTIC CODE RUNNING 








i : * 


BITIO 


; NOT USED 








004000 


CN.ERR :s 


BIT1 1 


; 0 I HO ACTION, 1:0. 


PROC FATAL CONTROLLER ERROR (CODE 


IN 


R1 1 ) 


01 OOOO 


DXFC : 1 


BiTi: 


; 0 : NO ACTION, 1 : U. 


PROC XFC SERVICE REQUIRED 






020000 


DMBEG : i 


8IT13 


; 0 : NO ACTION, 1 = START DM INTERPRETER (START ADDRESS 


I N 


RPC ) 


040000 


OMODE : 


BIT14 


: 0 : NORMAL MODE, 1 : 


DIAGNOSTIC MACHINE MODE 






1 OOOOO 


PLOCK :: 


BITI5 


: PROCESSOR LOCK FLAG, 


0 : LOCKED, 1 : FREE 








; UER : ' 


R7 


: UPROC ERROR REGISTER 


R/W 








: DER : < 


R1 1 


: OPROC ERROR REGISTER 


R/W 







THE ERROR DISPLAY IS BIT ENCODED TO CORRESPOND TO THE ERROR MESSAGE 
««« SEE BUS I/O REGISTER DEFINITIONS «*« 
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2901 EXTERNAL REGISTER DEFINITIONS 



MNEMONIC ADDRESS 
NOPREG : : 00 



B I TOO 
BIT01 
BIT02 
BIT03 



DESCRIPTION UPROC 
; NO OPERATION REGISTER (NON EXISTANT) R/W 
NGN EXISTANT 



OPROC 
R/W 



B I T04 
BIT05 
BIT06 
BITOT 

BITOS 
BIT09 
BIT10 
aiTl 1 

SITt2 
8ITI3 
BIT 1 4 
BI T 1 S 
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MNEMONIC 



ADDRESS 



UCRS 
UCRD 



; = 14 
; s 04 



DESCRIPTION 



UPROC CONTROL REGISTER SOURCE 
UPROC CONTROL REGISTER DESTINATION 



READ 
WRITE 



THIS REGISTER IS READ/WRITE. IT IS DIFFERENT FROM xDA#2 CR REGISTER 
THAT THE LEO'S ARE ALWAYS ON. DIAGNOSTIC MODE HAS NO EFFECT ON ANV 
X0A*1 HARDWARE. 



o 
< 

a 

It 

cc 
o 

u. 

V) 

u 









a BITOO 




LSB 


WORD COUNT BIT 








! BIT01 














» BIT02 














= BIT03 




MSB 


WORD COUNT BIT 








! BIT04 




RESERVED 








: BITOS 




RESERVED 


OOO 1 oo 


U8K 


: BITOS 




O t. 


ENABLE DPRSC FAIL TEST, 1 : ENABLE UPROC FAIL TEST 




; 0PM 


= BIT07 




DIAGNOSTIC MODE L «THrS BIT DOES NOTHING TO THE HARDWARE 


0O040O 


vax i nt 


= BITOS 


; t emp 


1 = 


vax kludge interrupt in progress [ uda compat ] 








= BITOS 




NOT 


USED 


002000 


DFAIL 


= BI T 1 0 




O : 


ENABLE DPROC SEOUENCER.l! FORCE DPROC TO FAIL TEST 


OO4O00 


1 


IRINIT 


I SIT1 1 




1 : 


DRIVE INIT IN PROGRESS (USED FOR SOFTWARE INIT) 








s BIT12 




LED 


1 L, 0 : TURN LED ON, 1 a TURN LEO OFF 








: BIT 13 




LED 


2 1- a 








= BIT14 




LED 


4 L " , " 








: BIT18 




LED 


8 L " " 



KDBUP 
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^MNEMONIC ADDRESS 



; OCRS 
; DCRO 



DESCRIPTION 



DPROC 
DPROC 



CONTROL 
CONTROL 



PASS 022 



REGISTER SOURCE 
REGISTER DESTINATION 



READ 
WR I TE 



NOTE - 1 , IN DIAGNOSTIC MODE THE D PROCESSOR SHOULD MOVE CRI 
TO CR AND V^AIT FOR THE LEAST S I G N I F I C ANT ( Some I BIT TO COME 
ON BEFORE PROCEEDING. THIS WAY THE U PROCESSOR CAN ENABLE 
OR DISABLE RAM PARITY ERROR AND FLASH THE LIGHTS FOR 
BOTH BOARDS. LEAST SIGNIFICANT BIT > 0 MEANS WAIT. : 1 
MEANS CONTINUE. 

2. IN DIAGNOSTIC MODE THERE IS A 1 BIT DELAY FROM DIAG DATA TO 
NRZ DATA IN AND A 21 SIT DELAY FROM LOADING RTCS TO VALID RTDS . 



o 









BITOO 


; 1 = 


SELECT 


DRIVE 


PORT 1 












BIT01 


; 1 = 


SELECT 


DRIVE 


PORT 2 










; 1 


BIT02 


; 1 : 


SELECT 


DRIVE 


PORT 3 












B1T03 


; 1 = 


SELECT 


DRIVE 


PORT 4 






000020 


= DCLK 




BIT04 


: USE 


DIAGNOSTIC CLOCKsO.USE FAST 


CLOCK" 1 


000040 SERIAL 




BITOS 


; SERIAL PORT 










000100 « RAMPE 




B I T06 


; 0 s 


INHIBIT 


RAM 


PARITY ERROR, 1 


: ENABLE RAM 


0002O0 OPM 




B I TOT 


; DIAGNOSTIC 


MODE 


L 0> 


ENABLE 


OUTPUT BITS 
















1 s 


DISABLE 


OUTPUT BITS 


000400 ODDP 




B I TOS 


; ODD 


PARI TY 


H B I 


TO?! 0 t 


Os EVEN 


RAM PARITY, 








B I TOS 


; UNUSED HARDWARE 


BIT 






002000 DDC 




BIT10 


; DIAGNOSTIC 


DRIVE 


CLOCK 






004000 ODD 




BIT1 1 


: DIAGNOSTIC 


DRIVE 


DATA 






010000 LE01 




BIT 1 2 


: LED 


1 L , 0 


I TURN LED ON 


1 • TURN LED OFF 


O2OO0O LED2 




BIT 1 3 


: LED 


2 L 










040000 


LED4 




B I T 1 4 


; LED 


4 L 










100000 


LED8 




BIT15 


; LED 


S L 










1 70000 


.EDS 




LED81'LED4'»LED2'I'LED 1 











PARITY ERROR 
OS- 1 S, 
08- IS 

Is ODD PARITY 
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SDI INTERCONNECT SIGNALS 



CONTROLLER 



I < ■ 
I < ■ 



WRITE/COMMAND DATA (WCD) I 

REAL TIME CONTROLLER STATE FRAME (RTCS) >l 

READ/RESPONSE DATA ( RRD ) ! 

REAL TIME DRIVE STATE FRAME (RTDS) 1 



BIT 15 ! O 



2 3 14 
+ PREAMBLE- - 

■P)0!0!O!0!0 



S 8 
O I o 



718 9 10 II M2 13 14 1S10 

SYNC STATUS ♦ 

0 ! 1 !RDY!WRT>RD ' I N I ! RE S ! RES ! PT Y ! O • 



t RTDS 

;BIT IS I O 
I P I 0 



REAL TIME DRIVE STATE FRAME 
S S 



2 3 ! 4 
-PREAMBLE 

0 ! O I 0 > 0 I O I 



7 18 9 10 11112 13 14 15!0 

--SYNC STATUS + 

O I 1 I RDY I ATN I R/WISEC I IDX I AVL I PTV I O 



1. EVEN PARITY OVER COMPLETE FRAME 

2. DATA SENT LEAST SIGNIFICANT BIT FIRST 

3. IN DIAGNOSTIC MODE IT TAKES 21 CLOCKS FROM LOADING RTCS UNTIL RTDS IS VALID 

4. N/T= DESERIALIZER RECEIVES HON TRI-STATED AND TRI-STATED. 



KDSUP 
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o 



OOOOO I 
000002 
000004 
00001 0 

OO002O 
O0O04O. 
000040 
000 100 
000100 
0O02OO 



;MNEMONIC ADDRESS 
;RTCS 05 



DESCRIPTION 

; REAL TIME CONTROLLER STATE 



DPROC 
WRITE 



1.00 NOT CHANGE READ AND WRITE GATE IN THE SAME INSTRUCTION SINCE IT 
WOULD BE POSSIBLE FOR BOTH TO BE SENT ACTIVE. 

2. EACH TIME THIS REGISTER IS LOADED, ONE FRAME WILL BE SENT REGARDLESS 
OF THE STATE OF THE 'CONT H' BIT. 

3 . BEFORE CHANGING PORTS, TURN OFF THE ' CONT H' BIT AND WAIT FOR 'RTCS 
REAOV OF THE -RTDS' REGISTER TO INDICATE THE TRANSMISSION HAS COMPLETED. 



CONT 


: BITOO 




♦CONT H 


0: SEND ZERO'S , 1= SEND FRAME 




: B I TO 1 




+WRT GATE H 


Os NO WRITE GATE, Is ENABLE WRITTING OF DATA 


RD 


= BIT02 




*R0 GATE H 


0: NO READ DATA. 1: SEND READ DATA 


CROY 


= BIT03 




♦CON RCVR ROV 


H 0= NOT READY, 1= READY TO RECEIVE COMMAND/DATA 


INI 


= BIT04 




+INIT H 


0: NO INIT. 13 INITIALIZE (RESET) DRIVE 


rtcsos 


! mtos 


: t amp 


♦unused 1 




RTCSI3 


■ BIT05 




♦UNUSED 1 


0= DEFAULT 


rtcsos 


3 DttOB 


: t amp 


♦unused 0 




RTCS 1 4 


3 SIT06 




♦UNUSED O 


03 DEFAULT 


FPE 


= BITOT 




♦FORCE PARITY 


ERROR H 0> SEND (CORRECT) EVEN PARITY, 1: SEND ODD 




: BIT08 




♦RESERVED 






: BIT09 




♦ " 






= BIT10 




♦ " 






s B I T 1 1 




♦ " 






! B I T 1 2 










! B I T 1 3 










= B I T 1 4 




+ " 






■ BITtS 




♦RESERVED 
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MNEMONIC ADDRESS DESCRIPTION 

RTDS : I 02 ; REAL TIME DRIVE STATE (NON EXISTANT) 



DPROC 
READ 



WHEN FIRST SELECTING A PORT, THE FIRST 'RTDS' FRAME MUST BE DISREGARDED. 
TO DO THIS, SEND ONLY ONE 'RTCS' FRAME THEN WAIT FOR 'FRAME SENT' TO 
GO ACTIVE 



OOOOO 1 
000002 



OO0O2O 
000040 
000100 
000100 



DRDY 
ATTN 



SEC 
I OX 

rtdsoe 
AVAIL 



B I TOO 
BIT01 
BIT02 
BIT03 

B I T04 
B I T05 

b i t OS ; t amp 
B I TOB 
B I TOT 



♦D RCVR ROY H 0: DO HOT SEND, 



♦ATTN H 
♦RESERVED 



♦SECTOR H 
♦INDEX H 



♦AVAILABLE 
♦RESERVED 



0: NO ERROR, 



Oi NO SECTOR 
Ot NO INDEX 



RECEIVER READY FOR COMMAND 



II SECTOR PULSE(USE 1-0 EDGE) 
1: INDEX PULSE (USE 1-0 EDGE) 



OS NOT AVAILABLE I: DEVICE AVAILABLE FDR USE 



B I T08 
BIT09 
BIT10 
B I T 1 1 

8 IT 12 
BIT13 
B I T 1 4 
BITTS 



♦ R/W R'DY H 



NOT R/W READY, 



READ/WRITE READY 



KOBUP 
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MNEMONIC ADDRESS 



DESCRIPTION 



PROGRAM ADDRESS REGISTER 



WRITE 



WRITE 



A WRITE TO THIS REGISTER WILL CAUSE A JUMP TO AN ADDRESS 
BETWEEN POOH AND FFF HEXIOECIMAL. THE INSTRUCTION JUMPED TO MUST 
CONTAIN A JUMP INSTRUCTION TO PREVENT A FALL BACK TO THE 
INSTRUCTION AFTER THE PAR UPDATE. 



1 5 


+ NOT 


IMPLEMBNTeO 
















13 










12 


+ • 








1 1 


'•'MEMORV 


ADDRESS 1 t s 


ALWAYS 


ONE 


10 


+ 


lO ! 


ALWAYS 


ONE 


09 


+ 


09 ! 


ALWAVS 


ONE 


08 


+ 


OS = 


ALWAVS 


ONE 


07 


+ 


07 


( 1 28 ) 




06 


+ ' 


' 06 


( 64) 




05 


+ ' 


OS 


( 32) 




04 


+ ' 


04 


( 16) 




03 




03 


1 3 ) 




02 




■ 02 


( 4) 




01 


+ ' 


0 1 


( 2) 




00 




OO 


( t ) 
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Q 
< 

o 

II 
cc 

o 

u. 

CO 

u 

(A 



MNEMONIC ADDRESS 



DESCRIPTION 



: : 03 




; RAM DATA 


BUFFER 


DATA TO 


OR FROM 


INTERNAL REGISTERS 


OPERATION . 






1 5 


^BUFFER 


DATA 1 5 


( 32768 1 


1 4 


+ ' 


' 1 4 


(16384) 


1 3 




1 3 


[ 3 19 8) 


■ n 




1 2 


( 4096) 


t 1 


+ ' 


1 t 


( 2048) 


10 


+ ' 


1 0 


( 1024) 


09 


+ ' 


09 


( B12) 


08 




08 


( 256) 


07 


+ ' 


07 


( 128) 


06 


+ ' 


06 


( 64) 


OB 


+ 


' OS 


( 32) 


04 




04 


( 16) 


03 




03 


( 8) 


02 




02 


( 4) 


01 




01 


( 2) 


00 




OO 


( 1 ) 



UPROC 
R/W 



DPRDC 
R/W 



KDBUP 
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c 



;UDS 15 ; BUS ADDR/OATA REGISTER SOURCE 

:UDD :s OS ; BUS ADDR/DATA REGISTER DESTINATION 

SEE I/O REGISTER FOR FORMAT DURING INITIALISATION 



UPROC DPROC 
READ (RDI 
WRITE (RDI 



DMA TRANSFERS ■ DMA REQUEST (PSDMA MUST BE MADE AT LEAST 

ONE INSTRUCTION BEFORE READING OR WRITING FROM THE BUS DATA REG. 

ONCE BUS MASTER HAS BEEN GRANTED, DMA REOUEST MAV BE DROPPED IPRDMA . 

THE FOLLOWING BIT DEFINITIONS APPLV TO THIS REGISTER BEING USED AS A 
BUS ADDRESS REGISTER. 



LD BUS ADDRESS BITS 0-I5 



1 5 


+ 


BUS ADDRESS 15 


( 32769 1 


1 4 


+ 


■ 1 4 


1 1 63S4 1 


1 3 


+ 


1 3 


( S196I 


1 2 


+ 


1 2 


( 40991 


1 1 


+ 


1 1 


( 2043) 


to 


+ 


1 0 


( 1024) 


09 


+ 


09 


( 5 12) 


03 


+ 


08 


1 256 ) 


07 


+ 


07 


( 123) 


06 


+ 


06 


( 64) 


05 


+ 


OS 


( 321 


04 


+ 


04 


( IS) 


03 




03 


t ») 


02 




02 


( 4) 


01 


+ 


0 1 


1 2) 


00 


+ 


00 


t 1 ) 
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THE FOLLOWING BIT DEFINITIONS APPLV TO THIS REGISTER BEING USED AS 
DATA REGISTER. 



1 5 


+ BUS 


DATA 1 5 


(32763 1 


1 4 


+ ' 


14 


( 1 6334 1 


1 3 


+ ' 


1 3 


( 3196) 


1 2 


+ ' 


1 2 


( 40961 


t 1 


+ 


1 1 


( 2048) 


1 0 


+ ' 


I 0 


( 1024) 


09 


+ ' 


09 


( 9 12) 


OS 


+ ' 


03 


( 256 ) 


07 


+ ' 


07 


( 123) 


OB 


+ ' 


06 


( 94) 


OS 


+ ' 


08 


1 32) 


04 


+ ' 


04 


( IS) 


03 


+ ' 


03 


( 3) 


02 


+ ' 


02 


( 4) 


01 


+ • 


' 01 


( 2) 


00 




00 


( 1 ) 



Q 
< 
3 
O 

II 

s 

cc 
O 

LL 

(A 
U 
(0 
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;BREG 


: OS ; BI REGISTER FOR 


UPROC DPROC 
BI CONTROL WRITE 


000001 B 
000O1O B 


. NABO 
. SAD 


= BITOO ; 
« B1T01 ; 
• BIT02 
■ BIT03 


ABORT BI C0MMAND:O, NOT ABORTst 
NOT USED 
NOT USED 

NODE NOT BAD:0, NODE BAD s t 


000020 B 
000040 B 
000 too B 
000200 B 


. LED 
. ODD 
. LOOP 
. NRTY 


: BIT04 ; 
! 8IT05 : 
> BIT06 ; 
1 BITOT : 


YELLOW LED OFF=0, YELLOW LED DNsl 

BYTE BOUNDARIES IN BCAI; EVENsO, ODDil 

BI BUS REOUBST; NORMAL M0DE:O, LOOPBACK MODE: 

RETRY COMMAND; RETRY=0, NO RETRY=t 






> BITOS ; 
: SIT09 : 
I BIT10 ; 
: BIT1 1 ; 


NOT 
HOT 
NOT 
NOT 


USED 
USED 
USED 
USED 






: BITt2 : 
: BITI3 ; 
s B I T 1 4 ; 
: BITI5 : 


NOT 
NOT 
NOT 
NOT 


USED 
USED 
USED 
USED 
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MNEMONIC 

SD : ' 



ADDRESS 
OS 



DESCRIPTION 

; SERDES IS DATA REGISTER 



DPROC 
R/W 



■♦ HEADER + 

ILBNILBNILBNILBNILBNILBNI 



SWI : SOFTWARE WORD 1 

SW2 : SOFTWARE WORD 2 

EDC = ERROR DETECTION CODE 

ECC : ERROR CORRECTION CODE 

SVN : 232740, 26BCH, 9916 



1 s 


tSERDES DATA 


1 5 


( 327S8 ) 


1 4 


+ ' * 


1 4 


( 1 63S4 ) 


13 




t 3 


( SI9SI 


12 


+ • ' 


1 2 


( 409SI 


1 1 




1 1 


( 2048) 


10 


* • ' 


1 0 


( 1024) 


09 


+ ' * 


09 


( 512) 


OS 




OS 


( 259 ) 


07 


+ ' 


07 


( 12») 


OS 




OS 


( S4) 


OS 




OS 


( 321 


04 




04 


f 16) 


03 


+ 


03 


( a) 


02 




02 


1 4) 


01 


+ • ' 


0 1 


( 21 


OO 




OO 


( 1 1 



o 



KDBUP 
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ADDRESS 


DESCRIPTION 




! 07 


; RS CENERATDR REGISTER (RESIDUE) 


: BITIS 


; 0= ECC ERROR, Is NO 


ECC ERROR 




; +ECC FEEDBACK ENABLE 




: 8 I T 1 3 


; -WRITE ECC=NOT (ECC 


ENABLE AND ECC 


! BIT12 


: -DATA OUT 




! BI T 1 1 


; «SERDES ENABLE 






; +DTEST 


9 1 OC . 


= BIT09 


; * RS GENERATOR 09 


( 5 12) 


: BITOS 


; + ' ' OS 


( 256 ) 


s BITOT 


: ♦ ' ' 07 


( 128) 




; + ' ' 06 


(64) 


' BITOS 


; ♦ ' ' 05 


( 32) 


= BIT04 


: + ' ' o4 


( 16) 


: BIT03 


; + ' ' 03 


( 3) 


I BIT02 


: * ' ' 02 


( 4) 


: BIT01 


; + ' • 01 


( 2) 


: BITOO 


; + ' ' 00 


( 1 ) 



DPROC 
READ 
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MNEMONIC ADDRESS 



BAR 
BAR 



: a 07 
: - 07 



DESCRIPTION 



BUFFER ADDRESS REGISTER 
BUFFER ADDRESS REGISTER 



(BUS PROC) 
(DRIVE PROC) 



UPROC 
WRITE 



THE LOWER 4 BITS ARE INCREMENTED EVERV TIME THE DATA BUFFER IS WRITTEN 
INTO. THEY ARE NOT INCREMENTED WHEN THE DATA BUFFER IS READ. 



1 5 
1 4 



NOT IMPLEMENTED 



1 3 


; BUFFER 


ADDRESS 13 


( 8192 


1 2 




" 1 2 


( 4096 


1 1 




" 1 1 


( 2048 


10 




" i O 


( 1024 


09 




" 09 


{ 512 


08 




" 08 


( 256 


07 




" 07 


( 128 


06 




" 0 6 


( 64 


OS 




" OS 


( 32 


04 




04 


( 1 6 


03 




" 03 


( 8 


02 




" 02 


( 4 


01 




11 01 


( 2 


00 




" 00 


( 1 
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BUS I/O REGISTERS 



REFERENCE "BUS DISK ADAPTER FUNCTIONAL S P EC I F 1 C A T I ON " S E CT I 0 N 4.3.4.3 
TO SUMMARIZE THE BUS I/D REOISTER ADDRESSES AND INTERRUPTS: 



XDAIP 
XDAIP 
XDAIP 
XOASA 
XOASA 
xOASA 
XDASA 



XXO 



7XXXX0R . I N I T : UNDEFINED 

OR. RUN : POLL I/O BUFFER 
CONTROLLER INIT 
INITIALIZATION STATUS 
INITIALIZATION STATUS 
RESERVED 

VAX PURGE COMPLETE (HOST RESPONSEI 



OW. R/ I 
7XXXX2W. INJTj 
7XXXX2R. INITj 
TXXXX2R.RUN : 
7XXXX2W.RUN ' 



message received 
Adaptor rbaov 
request vax purge 



r. ANYTIME A XDA BUS I/O PAGE ADDRESS IS SELECTED, A SLAVE SYNC 
(SSYNC L) IS RETURNED. 

2. THE XOA HAS TWO (2) MODES OF OPERATION: 

1. INITIALIZATION MODE - THE xDA IS RUNNING DIAGNOSTICS AND 
GETTING INFORMATION TO BE USED IN RUN MODE. 

2. RUN MODE - THE xOA WILL ACCEPT AND EXECUTE DCP PACKETS. 

3. INFORMATION SENT OR RECEIVED FROM THE xDA I/O PAGE IS VALID ONLY 
WHEN IN THE SPECIFIED MODE. 

BUS HARDWARE USAGE 

+ + 

0N= 11123458 7 8 3 tO> 
'l'A2 -A2 I BUS ADDRESS SWITCH ! 

0 0 0 OFF: O I 4 8 IS 32 84 1 28 2S6 S12 IK 2K I 

WS W4 * ♦ 
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xDASA INITIALIZATION REGISTER BIT DEFINITIONS 



XOA WRITE FORMAT 



XDASA tW.INIT STEP 1-3 WRITE FORMAT 



004000 
010000 
020000 
04000Q 
1 OOOOO 

OO020O 
000200 
1 OOOOO 
040000 





:= BITOO 


; +ERROR 


CODE 


B I T 


0 








; = B I TO 1 


; +ERROR 


CODE 


B I T 


1 








:s BIT02 


; +ERROR 


CODE 


B I T 


2 








:: BIT03 


; tERROR 


CODE 


B I T 


3 








: : BIT04 


; -fERROR 


CODE 


BIT 


4 








: : B I T05 


; TERROR 


CODE 


BIT 


5 








: : BITOe 


; TERROR 


COOS 


BIT 


8 








;• BITOT 


; +ERROR 


CODE 


BIT 


7 






STEP1 


: . BITtI 


; INIT STEP 1 


INDICATOR 






STEP2 


: : BIT12 


; IMIT STEP 2 


INDICATOR 






STEP3 


; = BIT13 


; INIT STEP 3 


INDICATOR 






STEP4 


: : BIT14 


; INIT STEP 4 


INDICATOR 






ERR 


: = B I T 1 5 


; IN I T lAL I 2ATI0N 


ERROR 


FLAG 




INTI 


:= BITOT 


; INIT INTERRUPT 


ENABLE 


BIT (ECHOED 


TO HOSTI 


IE 


: = B I TOT 


,■ INIT INTERRUPT 


ENABLE 


BIT (ECHOED 


TO HOSTI 


OWN 


: : B I T 1 5 


; 0 : HOST OWNS RING ENTRY, 1 • xDA 


OWNS ENTRY 


FLAG 


: : B I T 1 4 


: 0 : NO 


INTERRUPTS, 1 t 


INTERRUPT 


IF APPROPRIATE 



i 
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XDA READ FORMATS 



STEP 1 FORMAT 



XXXX 1R.INIT STEP 1 READ FORMAT 

BITS 15 - 0 : *i.O ORDER ie BITS OF CSR BASE ADDRESS 



STEP 2 FORMAT 



1/3R.INIT STEP 2 READ FORMAT 



STEP 3 FORMAT 



1R.INIT STEP 3 READ FORMAT 



000265 
000552 



BITS 15 ■ 1 
GO := BITOO 



INSTR := <IS5.<11O.>/100. 
CVCLE : < <INSTRt2> 



; RESERVED 

; *eB BIT (SET BV HOST TO PUT xDA ONLINE) 

;NSEC U- INSTRUCTION CVCLE TIME '•'DEVIATION 

;NSEC U- INSTRUCTION CVCLE TIME NOMINSL (PROCS) 
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LED CODE DEFINITION 



LED LEO LED LED 
6 4 2 1 



ERROR CODES 



0 NO ERROR (OR STUCK 

1 NOT USED 

0 INITIALIZATION STEP 2 

1 INITIALIZATION STEP 3 

0 INITIALIZATION STEP 4 

1 1 SECOND BLINK FOR BUSV- 

0 NOT USED 

1 NOT USED 



DIAGNOSTIC IF ALWAYS OFF) 



NO BLINK FOR HANG 



INITIALIZATION (ERROR)/STEP 1 DIAGNOSTIC WRAP 

ERROR: DIAGNOSTIC ERROR xDA #1 

ERROR: DIAGNOSTIC ERROR xOA «2 

ERROR: NOT USED 

ERROR: ERROR VECTOR : ROM PARITY ERROR 

ERROR: ERROR VECTOR s RAM PARITY ERROR 

ERROR: ERROR VECTOR s ROM/RAM PARITY ERROR 

ERROR: SE9UENCER ERROR 



*«» LED4 ON INDICATES THE XDA IS OPERATIONAL «*• 

;xDAOK ;= LED4 ; gjc CODE FOR xDA OK LED. DISPLAY 

««• LED1 ON INDICATES THAT THE 0 . PROC IS BUSY, OFF MEANS IT IS IDLE «»« 

:DBUSY :: LED1 ; CODE FOR D.PROC BUSY LED DISPLAY 

«»• LED2 ON INDICATES THAT THE U.PROC IS BUSY, OFF MEANS IT IS IDLE «»« 

:UBUSY :: LE02 ; CODE FOR U.PROC BUSY LED DISPLAY 
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XOA ERROR CODES 



THE ERROR DISPLAY IS BIT ENCODED TO CORRESPOND TO THE ERROR MESSAGE 



104000 
0O0040 
000100 
000140 
0OO20O 
000240 
000300 
000340 
000340 



ERROO 
ERR01 
ERR02 
ERR03 
ERR04 
ERROS 
ERROB 
ERR07 
ERR07 



BIT IS 

BIT 14 

BIT 13 

BIT 12 



<ERR')'STEP1 > 

1 <32 . 

2 •32 . 

3 >32 . 

4 >32 . 

5 >32 . 

6 >32 . 

7 «32. 
7 «32 . 



0 < ERROR, 1 
ERROR STATUS 
ERROR STATUS 
ERROR STATUS 



NO ERROR 



BIT 
BIT 



o 



SELF TEST ERROR CODES 
ERROR IN STACK TEST 

ERROR IN ALU OPERATIONAL TEST/CONTROL PROM PE/ALGBLOG PROM/CR TEST 

ERROR IN RAM PE/RAM BUFFER TEST 

ERROR in SOI/SERDES/ECC TEST 

ERROR in STEP 1 INIT ERROR 

ERROR In NPR R/W TEST 

ERROR in STEP 2,3, OR 4 INIT ERROR 

ERROR in 0 BUS MEMORY TEST (MANUFACTURING ONLY) 

ERROR in BI TEST ERRORS 
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HI WORD BIT DEFINTIONS FOR BOA 



1 OOOOO 


BIT31 


= BIT1S 


; BIT IS 


O400OO 


B I T30 


! BIT14 


; BIT 14 


020000 


B I T29 


! BITI3 


; BIT 13 


0 1 0000 


B I T28 


! B I T 1 2 


; BIT 12 


004000 


BIT27 


! BITl 1 


; BIT 11 


002000 


BIT26 


! BITtO 


; BIT lo 


001000 


BIT2S 


! BIT09 


; BIT 09 


000400 


BIT24 


: BITOS 


; BIT 08 


000200 


BIT23 


« BITOT 


: BIT 07 


OOO 1 OO 


BIT22 


I BITOS 


; BIT 08 


000040 


BIT21 


s BITOB 


; BIT OS 


0O0020 


BIT20 


1 BIT04 


; BIT 04 


000010 


B IT 1 9 


> BIT03 


; BIT 03 


000004 


BIT1S 


! BIT02 


: BIT 02 


O00002 


BIT1 7 


I BITOI 


; BIT 01 


OOOOO 1 


B IT 1 S 


! BITOO 


; BIT 00 



15 OP HI WORD 
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00000 1 


B I RDCM 


■ - 


1 


00000 1 


READ 


•■ = 


1 


0OOOO2 


I RCI 


■ ' 


2 


J00003 








000004 


8IWRCM 




4 


000004 


WRI TE 




4 


000005 


WC I 




5 


000006 


UWMCI 




6 


0O0O07 


WMCI 




7 


OO0O1O 


INTR 


: t 


AH08 


OOOO 1 1 


lOeNT 


: s 


AH09 




; STOPC 


: t 


AHOA 




; B ISTCM 


: > 


AHOB 


OCOO 1 4 


INVAL 




AHOC 


0000 1 5 


BOCST 




AHOD 


OOOO 1 6 


IPINTR 




AHOE 
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OOOOOO 
O0OOO4 
OOOO 10 
OOOO 1 4 
000020 



000024 
000030 
000034 
000040 
000044 
000050 
000084 
0O0O6O 
OO01O0 
0O0360 
000364 
000370 
000374 



000362 
0003S4 



BIDTYP 
BICSR 
BIBER 
BIECSR 
BI IDES 



tPREG 
SAREG 



BIIC GENERAL REGISTER OFFSET EOUATES 



"HOOO 
»H004 
»H00S 
♦HOOC 
AH010 



OFFSET TO DEVICE REGISTER 

OFFSET TO CONTROL AND STATUS REGISTER 

OFFSET TO BUS ERROR REGISTER 

OFFSET TO ERROR INTERRUPT CONTROL REGISTER 

OFFSET TO INTERRUPT DESTINATION REGISTER 



BIIC SPECIFIC DEVICE REGISTER OFFSET EOUATES 



B I IMSK 




*H0 1 4 


; OFFSET 


TO 


IPINTR MASK REGISTER 


BIPSDE 




'^HO t 8 


; OFFSET 


TO 


FORCE IPINTR/STOP DESTINATION REGISTER 


BIPSRC 




AHO 1 C 


: OFFSET 


TO 


IPINTR SOURCE REGISTER 


BISAOR 




'»H020 


; OFFSET 


TO 


STARTING ADDRESS REGISTER 


BIEADR 




'<H024 


; OFFSET 


TO 


ENDING ADDRESS REGISTER 


BCICSR 




*H02S 


; OFFSET 


TO 


BCI CONTROL REGISTER 


B IWSTA 




*H02C 


: OFFSET 


TO 


WRITE STATUS REGISTER 


B I PSFC 




AH030 


; OFFSET 


TO 


FORCE IPINTR/STOP COMMAND REGISTER 


BIUCSR 




''M040 


;OFFSET 


TO 


USER INTERFACE INTERRUPT CONTROL REGISTER 


SIGPRO 


< *H0FO 


; OFFSET 


TO 


GENERAL PURPOSE REGISTER 0 


BIGPRI . 


■ «HOF4 


JOFFSET 


TO 


GENERAL PURPOSE REGISTER 1 


BIGPR2 


s *H0F8 


lOFFSET 


Ttl 


GENERAL PURPOSE REGISTER 2 


BIGPR3 


= AHOFC 


: OFFSET 


TO 


GENERAL PURPOSE REGISTER 3 


: * BIIC UOSSP 


REGISTER OFFSET 


EOUATES 



: 5 AH0F2 
:■ AH0F4 



;OFFSET TO IP REGISTER (ODD WORD BOUNORV OF GPR 01 
;OFFSET TO SA REGISTER (EVEN WORD BOUNDRY OF GPR 11 



0 
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AND 


EQUATES 
















* B I DT VP 


: AHOOO 


:BIIC DEVICE REGISTER 


« 


0004 1 S 






B 


.DTVP i= 


AH10E 


;DEVICE TYPE 












« BICSR 


; «H004 


JBIIC CONTROL AND STATUS REGISTER EQUATES 


« 


1 00000 






H 


ES : s 


BIT 1 5 


IHARD ERROR SUMMARY 




040000 






SES : > 


BI T 1 4 


■.SOFT ERROR SUMMARY 




0 10000 






BROKE : • 


BIT12 


'BROKEBIT 




004000 






STS : < 


8 I T 1 1 


isELF-TEST STATUS BIT 




002000 






SST : 1 


BIT10 


:START SELF-TEST BIT 




0000 1 7 






NODEID : i 


1 7 


INODE ID MASK 












* BIBER 


; *H008 


:8US ERROR REGISTER 


« 


040000 






e 


. NMR ; - 


B I T30 


;N0 ACK TO MULTI -RESPDNOeR CMD RECV 




020000 






E 


. MTCE : = 


B I T29 


;MASTER TRANSMIT CHECK ERROR 




O 1 0000 






E 


. CTE : ! 


B I T28 


;CONTROL TRANSMIT ERROR 




004000 






e 


.MPE := 


8 I T27 


;MASTER PARITY ERROR 




002000 






E 


. ISE : : 


8 I T26 


; INTERLOCK SEQUENCE ERROR 




OO 1 000 






B . TOP : s 


BIT2S 


^TRANSMITTER DURING FAULT 




000400 






B . IVE : : 


BIT24 


MDENT VECTOR ERROR 




000200 






B . CPE : : 


BIT23 


^COMMAND PARITY ERROR 




000 1 OO 






B . SPE : : 


B I T22 


;£LAVE PARITY ERROR 




0O004O 






B . RDS : > 


8 I T2 1 


: READ DATA SUBSTITUTE 




000020 






B . RTO ! = 


8 I T20 


^RETRY TIMEOUT 




000010 






B . STO : = 


B I T 1 9 


:STALL TIMEOUT 




O0O004 






B . BTO : = 


8 I T 1 8 


^BUS TIMEOUT 




000002 






B . NEX : 


BIT17 


; N 0 N " C Jl i S T e N T ADDRESS 




00000 1 






I 


.ICE : : 


BIT 1 6 


; ILLEGAL CONFIRMATION ERROR 












« BISADR 


; AH020 


^STARTING ADDRESS REGISTER 


* 










' BIEADR 


;'>M0a4 


iENDING ADDRESS REGISTER 


* 


020000 






! 


)A29 : ■ 


BIT29 


: BUS ADDRESS 29 




010000 






BA28 : : 


BIT28 


; BUS ADDRESS 29 




004000 






BA27 : 


8 I T27 


; BUS ADDRESS 27 




002000 






BA26 : ' 


BIT26 


/ BUS ADDRESS 28 




001000 






SA25 : : 


B I T 2 5 


; BUS ADDRESS 2S 




000400 






SA24 : = 


B I T24 


; BUS ADDRESS 24 




000200 






SA23 : = 


8 IT23 


; BUS ADDRESS 23 




0 001 00 






BA22 : = 


B I T22 


; BUS ADDRESS 22 




000040 






BA2 t : = 


B I T2 1 


; BUS ADDRESS 21 




000020 






BA20 = 


B I T20 


; BUS ADDRESS 20 




OOOO 1 0 






BA19 : 3 


81 T 1 9 


; BUS ADDRESS 19 
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000004 






SA1S := 


BIT1S 


; BUS ADDRESS 18 




000002 






BA17 ;= 


8ITI7 


; BUS ADDRESS 17 




000001 






BA1 6 : : 


8 IT 1 8 


; BUS ADDRESS IB 




037777 






BA : < 


8 A 1 B + BAI T-^SAI 8 + BA19'»BA20'f 8A2 1 1'BA2 2 -I- 8A23 <'8A24 -^8 A2 S '■'BA2 S -I- B A2 T-t-B A2 8 'l'BA29 










; > BCICSR 


; AH02S 


;BCI CONTROL REGISTER EQUATES 


* 


OOOOO 1 








FORCE I : 


B I 11 6 


; FORCE COMMAND 




020000 






STOPEN : : 


8 IT 1 3 


;STDP ENABLE 




0004Q0 








UCSREN : : 


B I T08 


;USER CSR SPACE ENABLE 




000200 








BICSREN :: 


BIT07 


;BIIC CSR SPACE ENABLE 




000010 








RTOEVEN : : 


8IT03 


;RTO EV CODE ENABLE 












; « BIWSTA 


;AH02C 


;WRITE STATUS REGISTER 


* 


100000 








GPRS : s 


BIT31 


^GENERAL PURPOSE REGISTER 3 STATUS BIT 




040000 








GPR2 : s 


8 I T30 


^GENERAL PURPOSE REGISTER 2 STATUS BIT 




O2OOO0 








BPR1 ;= 


BIT29 


;GENERAL PURPOSE REGISTER 1 STATUS BIT 




O 1 OOOO 








GPRO := 


BIT28 


;GENERAL PURPOSE REGISTER 0 STATUS BIT 












; < BIPSFC 


; AH030 


iFORCE IPINTR/STOP COMMAND REGISTER EQUATES 


* 


140000 








STOPCM := 


BITr5*BIT14 


; STOP COMMAND 












; « BIUCSR 


; AH040 


;USER INTERFACE INTERRUPT CONTROL REGISTER EQUATES 


* 


OOOOO 1 








BRL V4 ; ! 


81 T 1 e 


: FORCE BITS 1 8- 19 




000002 








BRLV5 :: 


8 I T 17 






000004 








SRLVS :: 


BIT18 






000010 








8RLV7 := 


SIT19 






OOOO20 








BRLV4S : ! 


BIT20 


; INTRC BITS 20-23 




000040 








BRLVSS : = 


BIT21 






OOO 1 00 








BRLVeS :• 


BIT22 






0OO20O 








BRLV7S :s 


8 I T23 






O004OO 








BRLV4R : : 


BIT24 


; INTRC BITS 24-27 




ootooo 








BRLVSR : : 


BIT25 






002000 








BRLVSR : 


BIT26 






00400O 








BRLV7R = 


BIT27 







i 
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BI COMMAND CODES 



1 40000 
1^ lOOOOO 
' 040000 



ow 
ow 

LW 
WD 

tOACC 



:= BJT31+BIT30 

: ! BIT3I 

;= BIT30 

: : 0 

:= BIT29 



iOCTAWORD DATA LENGTH 
;«UADWORD DATA LENGTH 
;LONGWDRa DATA LENGTH 

;WORD DATA LENGTH (only works fop BI registsrsl 
; 1 0 SPACE ACCESS 
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EQUATES FOR MSCP,SOI,BIT AND BVTE MASKS 



o 



oootoo 

O0400O 
00004 1 
0O04O0 
00O022 
000024 
1 70000 
000377 
OOlOOO 
O0O0O2 
OOOO 1 2 
00001 1 
000010 
0000 1 3 
000007 
OO0O06 
00 1 ooo 
000 105 
000004 

oooooo 

000002 
000003 
1 77400 
1 7000O 
OOlOOO 
1 77400 
O003SO 
OO0377 
OO0377 
000060 
000377 
007400 
000100 
0000 1 7 
1 OOOOO 
000003 
O77700 
O00077 
1 OOOOO 
1 2B73B 
000042 
OO0074 
000003 
OOOOOS 
OO0004 
O00777 
OO0O2O 

KDBUP 



ATTCOD 

BTROTH 

BUFLMT 

CCLASS 

CMODEL 

CMDL IM 

CVLSTR 

OEVCL 

OCLASS 

DMBPC 

DMODT 

OMOVH 

DMOVL 

DMSTR 

DSTSH 

OSTSL 

DUPVC 

EDSEED 

ERRRTC 

FCT . MD 

FCT . V 1 

FCT . V2 

FRMCD 

HOCOO 

HDRTMO 

HIBYT 

HINIB 

LOBVT 

HOSTF 

lOMSK 

LBNM5K 

L BNSTR 

L QGCOD 

LONIB 

MAPENB 

MAPMSK 

MAPMSH 

MAPMSC 

MAPVAL 

MDS 1 2 

MEMS 2 

MINUTE 

ODTAF 

ODTCA 

ODTCV 

OFFMSK 

OFFSET 



1 00 
B I T 1 1 
33 . 

1 >2SS . 

1 3 . 
20 , 

1 70000 
377 
1 000 
2 

1 O . 



1000 



FCT. V 1+ 1 
I 77400 
1 700OO 
5 12. 
177400 
360 
377 
LOBVT 
SO 

LOBVT 
7400 ' 
1 00 
1 7 

BI T 1 5 
BITOO+SIT 
77700 
77 

BITI5 

1 26736 

34 . 

80 . 

3 

S 

4 

777 

16. 



[ ras04 I 



MASK FOR ATTENTION OP COOES 

BETROTHED BIT IN GET STUD STATUS RESPONSE 
BUFFER CONTROL BLOCK ALLOCATION LIMIT 
MASS STOR. CONTROLLER CLASS FIELD FOR MSCP 
CONTROLLER MODEL FIELD FOR MSCP 
MAXIMUM NUMBER OF MSCP PACKETS 
MASK FOR STARTING HI CVLINDER 
MASK FOR MSCP DEVICE CLASS FIELD 
DISK CLASS 

DM ODT PC SAVE AREA OFFSET FROM UN.BUF 

DM ODT LOCATION OFFSET FROM UN.BUF(START OF DM SPACE) 

DM OVERLAY HI ADDR OFFSET FROM UN.BUF 

DM OVERLAY LO ADDR OFFSET FROM UN.BUF 

DM START ADDRESS OFFSET FROM UN.BUF 

DUST STATUS HI OFFSET FROM UN.BUF 

OUST STATUS LO OFFSET FROM UN.BUF 

VIRTUAL CIRCUIT FOR OUP PROTOCOL 

EDC SEED 

ERROR RETRY COUNT 
FCT MEDIA FORMAT WORD OFFSET 
FCT VOLUME 10 WORD I OFFSET 
FCT VOLUME ID WORD 2 OFFSET 
MASK FOR SOI FRAME CODE 
MASK FOR SOI HEADER CODE 

HEADER TIMEOUT VALUE - EQUALS ABOUT 170 US. 

MASK FOR HI BVTE OF WORD 

MASK FOR HI NIBBLE 

MASK FOR LO BYTE OF WORD 

MASK FOR HOST UNIT FLAGS 

MASK FOR MSCP I/O COMMANDS 

MASK FORSOILBN 

MASK FOR STARTING HI LBN 

MASK FOR LOG/ATTENTION OP CODES 

MASK FOR LO NIBBLE 

MAPPING ENABLED BIT IN BUFF DESC 
MASK FOR MAPPING REGISTER LOW 2 BITS 
MASK FOR UNUSED HIGH BITS 
COMPLEMENT OF MAPMSH 
MAPPING VALID BIT IN PTE 
FCT SI2 FORMAT CODE 

NUMBER OF PTE'S THAT WE CAN CACHE 
60 SECONDS IN A MINUTE 1 

DM ODT ARITMETIC FLAGS OFFSET FROM UN.BUF 
DM DOT CONSOLE ADDRESS OFFSET FROM UN.BUF 
DM ODT CARRY FLAG OFFSET FROM UN.BUF 
MASK FOR PAGE OFFSET 

NUMBER OF WORDS IN DOWNLINE LOAD HEADER 
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1 OOOOO 


ONLREC 


1 BI T1 5 




: ONLINE RECOVERY IN PROGRESS FLAG 


000377 


OPCOD 


a LOBYT 




MASK FOR MSCP OP CODS 


00 1 000 


PACESZ 


■ S 1 2 . 




; SIZE OF HOST PAGE 


000002 


PTELEN 


s 2 . 




; LENGTH OF PTE IN WORDS 


1 40000 


O.STAT 


I 140000 




; MASK FOR MSCP PACKET OUEUE STATUS 


060000 


RBNCOO 


s 60000 




: RBN HEADER CODE 


000077 


RBNMSK 


« 77 




MASK FOR RBN'S/TRACK 


OSOOOO 


RBNPRM 


3 50000 




PRIMARY RBN HEADER CODE 


030000 


RSN2ND 


: 30000 




SECONDARY RBN HEADER CODE 


1 1 0000 


HI 1C0D 


: 11000O 




; BAD HEADER CODE 


010000 


RBNXOR ' RBNPRMCRBN2ND 




: RBNXOR s RBNPRM .XOR. RBN2ND 


OSOOOO 


RBNXOR 


RBNPRM+RBN2ND 


- RBNXOR - 


RBNXOR 


0 10000 


H 1 1 XOR 


HI 1C0DaRBN2ND 




; HItXOR a H11CGD .XOR. RBN2N0 


1 20000 


HI 1X0R 


HI 1C0D+RBN2ND 


-HI 1X0R- 


HI 1X0R 


007400 


RBNSTR 


■ 7400 




: MASK FOR STARTING HI RBN 


oooooo 


RCT .MT 


t 0 




RCT CODE FOR EMPTY ENTRY 


020000 


RCT . PR 


s 20000 




; RCT CODE FDR RBN USED AS PRIMARY REPLACEMENT 


030000 


RCT.SE 


: 30000 




; RCT CODE FOR RBN USED AS SECONDARY REPLACEMENT 


1 00000 


RCT . EN 


t 100000 




; RCT CODE FOR ENTRY PAST END OF RCT 


000017 


SDIS 


= 1 7 




; MASK FOR CONTROL REGISTER SDI SELECT 


004400 


SDITO 


s 44O0 




; SDI INTERCONNECT MAX CLOCK TICK TIMEOUT 


000400 


SECSZ 


> 256. 




; SECTOR SIZE 


0000 1 0 


SEOUEN 


! 1 0 




; SEQUENTIAL COMMAND MASK 


000400 


STDALN 


= BIT08 




; STANDALONE BIT IN GET STUD STATUS RESPONSE 


000274 


SVNCL 


< AHOBC 




; SYNC CHARACTER LOW 


O2300O 


SYNCH 


■ «H02600 




I SYNC CHARACTER HIGH 


1 77400 


UNITF 


.f HIBVT 




; MASK FOR UNIT FLAGS 


OOO 1 70 


CTMOUT 


: I 1 20 . 






000440 


MODNUM 


: I 440 




; CONTROLLER MODEL NUMBER (IS. IN BITS 4-10) 


000023 


CODVER 


: ■ 19. 




; MICROCODE VERSION N UMB ER • 2 . 0 ( AOOO - A003 : 0 1 



1 20000 
1 7O00O 



XBNCDD 
XBNSTR 
. PAGE 



120000 
;= 170000 



o 



( A004 ■ A005> 1 I ( A006 = 2 ) ( A007 >3 1 ( AOO«:4 ) ( A009a 5 I 
( A010-A01 1 I el ( A01 2:7) ( A01 3-A01 4sS . ) 

(A015-A01Si9.Imjt09I)(A0l9:10.Imjta9a]) 

( A020: 1 1 . [m jt 1 0] , A02 1 = 1 1 . [m jt 1 1 I A020 was 
never re 1 eased ) ( A022 = 1 2 . I m jt 1 2 11 
( A023 : 15 . Im Jt 1 3 I ) ( 1 3 S 14 not used because 
of parity and just because it is 13.) 

(A024: 1 6 . I E121 1 - IE124 1 ) 
XBN SECTOR CODE 
MASK FOR START XBN 
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DEFINITION OF REFERENCES IN BUFFER MAP 
BASE LEVEL THREE 

DIAGNOSTIC MACHINE REGISTER SAVE AREA 



OOOOOO 
OOOOO 1 
000002 
000003 
000004 
000005 
OO00O6 
000007 



DMREGT 
DMREG 1 
DMREG2 
DMREG3 
DMREG4 
DMREGS 
DMREG6 
DMREGO 



□MREG7+ 1 
DMREG 1 + 1 
0MREG2+ 1 
DMREG3+ 1 
DMREG4'. 1 
DMREGS'. 1 
DMREGB4' 1 



DIAGNOSTIC 
DI AGNOST I C 
D I AGNOST I C 
DIAGNOSTIC 
DIAGNOSTIC 
DIAGNOSTIC 
DIAGNOSTIC 
DIAGNOSTIC 



MACH I NE 
MACHINE 
MACH I NE 
MACHINE 
MACHINE 
MACHINE 
MACHINE 
MACHINE 



REGISTER 
REGISTER 
REGISTER 
REGISTER 
REG ISTER 
REGISTER 
REGISTER 
REGISTER 



D. PROCESSOR HEADER COMPARE STORAGE AREA 



:> DMREGOl'l : BUFFER STORAGE FOR SECTOR HEADER (HDRCMP1 

ASSUME HEADER«17, LE. 10 
DRIVE RESPONSE STORAGE AREA 



00001 1 
000007 



0OOO2O 
000021 

000022 
0O0023 
000024 
000025 

OOOOOO 



000026 
000027 



INPUT 
INPLEN 



: a HEADER* t 

: ■ 7 : 



DRIVE RESPONSE INPUT AREA 

LENGTH OF DRIVE RESPONSE AREA (14 BYTES) 



HOST COMMUNICATION DATA AREA 



NOTE THAT RSPLEN, RSPPTR.RSPCOF.RSPPOF, RCSRWO, RCSRW1 MUST BE KEPT IN THAT ORDER ««• 



RSPLEN 
RSPPTR 

RSPCOF 
RSPPOF 
RCSRWO 
RCSRW1 



CMDLEN 
CMDPTR 



HEADER'S . 
RSPLENtl 

RSPPTR+1 
RSPCOF+1 
RSPPOF* 1 
RCSRWO+1 



RESPONSE RING BUFFER LENGTH 

HOST RESPONSE RING BUFFER POINTER 

ADOR > RING BASE * 4«RSPPTR 

RESPONSE CURRENT RING OFFSET SAVE 

RESPONSE PREVIOUS RING OFFSET SAVE 

RESPONSE CSR WORD O SAVE 

RESPONSE CSR WORD 1 SAVE 



ASSUME RCSRW1 , EQ , < RSP L EN+ < RCSRW1 -RSPLEN>> 

NOTE THAT CMDLEN , CMDPTR , CMDCDF , CMDPOF , CCSRWO. CCSRW1 MUST BE KEPT IN THAT ORDER »** 



RCSRW1 ♦ 1 
CMDLEN'» 1 



:= CMDPTR*1 



COMMAND RING BUFFER LENGTH 

HOST COMMAND RING BUFFER POINTER 

ADOR a RING BASE + 4*(RSPLEN * CMDPTR) 

COMMAND CURRENT RING OFFSET SAVE 



KDBUP 



KDB50. MICROCODE. ,22-APR-19SS 11:16:48.97 



KOBUP DIGITAL EQUIPMENT CORP. 

CONTROLLER RAM AND EQUATE DEFINITIONS 



290I ASSEMBLER VERSION 32 



PAGE 04S 



00003 1 
000032 
OO0O33 

OOOOOO 
000OO2 
000004 
OOOOOS 



000034 
00003S 
00003B 
000040 
000042 
000044 
000045 
000046 
OO0047 
000050 
OO005I 
000052 



CMDPOF 
CC5RW0 
CCSRW1 



CMDCOF'I' 1 
CMDPOF« 1 
CCSRWOfI 



COMMAND PREVIOUS RING OFFSET SAVE 
COMMAND CSR WORD 0 SAVE 
COMMAND CSR WORD 1 SAVE 



FAILUR 

ALOLMT 

SEX2SK 

CNVTV 1 

CNVTV2 

CNVTV3 

CNVTV4 

TEMP 1 

TEMP2 

TeMP3 

SEKPRV 

SEKSAV 



ASSUME CCSRWl .EO. <CMDLEN+<CCSRW1 -CMDLeN>> 

RSPO ;s 2 ; RESPONSE INTERRUPT RING BASE NEGATIVE OFFSET 

CMDO := 4 ; COMMANO INTERRUPT RING BASE NEGATIVE OFFSET 

VAXO := 6 ; VAX PURGE INTERRUPT RING BASE NEGATIVE OFFSET 

MISCELLANEOUS WORD ALLOCATIONS (NAME OF ROUTINE USED IN) 

CCSRWItl ; INTERNAL FAILURE CODE 

FAILUR-M ; ALLOCATION LIMIT (U.ALOCI 

ALOLMT+1 : NUMBER OF SECTORS UNTIL SEEK (U.ALOC) 

<FAI LUR-f 1 7>«TT60; U.CNVT VARIABLE #1 (2 WORDS) 
CNVTV1+2 ; U.CNVT VARIABLE #2 (2 WORDS) 

CNVTV2+2 ; U.CNVT VARIABLE #3 (I WORD) 

CNVTV3+1 ; U.CNVT VARIABLE »* (1 WORD) 

CNVTV4+1 ; TEMPORARV STORAGE #1 

TEMPltl ; TEMPDRARy STORAGE #2 

TEMP2+1 ; TEMPORARY STORAGE #3 

TEMP3«I ; SEEK ORDERING PREVIOUS SAVE 

SEKPRVtt ; SEEK ORDERING SAVE AREA 



ECC ROUTINE BUFFER STORAGE 

NOTE THAT THESE LOCATIONS OVERLAY THE AREA STARTING AT 



000035 


ECC9 


1 




FAI LUR+ 1 


; FIRST ECC 9 WORD BUFFER AREA 


000O4 6 


ECC9 


2 




ECC9 . 1+9 . 


: SECOND ECC 9 WORD AREA (ECCC) 


0OOOS7 


ECC9 


3 




ECC9 . 2'f 9 . 


r THIRD ECC 9 WORD AREA (ECCC) 


000035 


ELPN 






ECC9 . 1 


00004S 


ELPM 






ECC9 . 2 




000046 


EVAL 






ELPM 


; EVAL OVERLAYS ELPM 


000057 


ELPP 






ECC9 . 3 




000070 


ELPO 




* 


ELPP+9. 




000070 


ELOC 






ELPO 


; ELOC OVERLAYS ELPO 


0001 12 


SY 






ELPO+ 1 8 . 




0001 1 2 


SYO 






SY 




000122 


sva 






SY + 6 . 




00006 1 


M 






ELPP4'2 




000062 


DISM 






ELPP*3 




O00063 


DISN 






ELPP+4 




000064 


LM 






ELPP*5 





REVECTORING/REPLACEMENT STORAGE AREA 



000123 
000123 



REVSTR 
RVCSAV 



: = sys+ 1 

:= REVSTR 



START OF REVECTORING RAM ASSIGNMENTS 

SAVES ORIGINAL REQUEST'S I/O PARAMETERS (5 WORDS) 
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0001 30 
000 131 
0001 32 
OO0133 



RVCBNL 
RVCBNH 
RVCTA 
REVBND 



RVCSAVtS 
RVCBNL-f 1 
RVCBNH+1 
RVCTA+ 1 



HOLDS ORIGINAL LBN IN ERROR (LD) 
HOLDS ORIGINAL LBN IN ERROR (HI) 

HOLDS ORIGINAL TRACK ADDRESS AND REAL TIME OP 
END OF REVECTORING STORAGE AREA 



DYNAMIC BUFFER ALLOCATION STACK AREA 

SIT 0 OF REGISTER RLL CONTAINS THE BUFFER LOCK FLAG AND ALONG WITH 
BITS 1 - > 8 OF RLL FORM THE ODD POINTER INTO THE FOLLOWING STACK 
THE STACK CONTAINS 1 ENTRY FOR EACH BUFFER AVAILABLE PLUS 1 AND 
THE LAST ENTRY CONTAINS A ZERO TO INDICATE THAT THERE ARE NO 
BUFFERS LEFT. EACH ACTIVE STACK ENTRY CONTAINS THE ADDRESS OF A 
□ATA BUFFER . 



c 



000 133 

OOOOOO 
000133 
000134 
000135 
0001 36 
000 137 
0001 40 
000 1 4 1 
0001 42 
000143 
00Q1 44 
000 145 
000 146 
000147 
000150 
OOO 1 S 1 
OO0152 
OOO 1 53 
000 1 54 
OOO 1 55 
OOO 156 
OOO 1 57 
OOO 1 60 
000 1 61 
000 1 6 2 
0001 63 
0001 6 4 
0001 6 5 
000 1 6 6 
0001 6 7 
O001 70 



BUFPTR 




REVEND 


START OF BUFFER POINTER STACK 


ASSUME REVEND8 1 , EQ , 1 


«** NOTE - BIT 0 MUST BE ONE 


BUFPOO 




BUFPTR 


*** BUFFER STACK NULL ENTRY [s 0) 


ECOUNT 


« 


BUFPOO+ 1 


SAVE NUMBER OF ECC SYMBOLS IN ERROR 


BUFP01 




ECOUNT'fl 


*** DATA BUFFER POINTER 1 


HDLMT 




BUFP01+1 


SEARCH LIMIT COUNTER ( H DRCMP , D . I D PR ) 


SUFP02 




HDLMT -I- 1 


«»» DATA BUFFER POINTER 2 


UBURST 




BUFP02'» 1 


UNIBUS TRANSFER BURST SIZE ( I N TWO WORD PAIRS) 


BUFP03 




UBURSTtr 


. «»« DATA BUFFER POINTER 3 


CL IMIT 




BUFP03-H 


COMMAND LIMIT WORK WORD 


BUFP04 




CLIMIT-H 


• «* DATA BUFFER POINTER- 4 


OPCODE 




BUFP04-H 


DP CODE SAVE FOR U.ALOC, U.BMTY.tl.BFIL 


BUFP05 




OPCODE+1 


«•« DATA BUFFER POINTER 5 


MRQUE 




BUFP05+1 


MAINTENANCE READ QUE HEAD 


BUFPOe 




MRQUE +1 


«•* DATA BUFFER POINTER 6 


MWOUE 




BUFPOe+l ■ 


MAINTENANCE WRITE QUE HEAD 


BUFP07 




MWOUE* 1 


«** DATA BUFFER POINTER 7 


OUESAV 


a 


BUFP07-H 


QUEUE STATUS AND LINK WORD SAVE AREA 


BUFPOB 




QUESAV+1 


»«• DATA BUFFER POINTER 8 


LOGLEN 




BUFP08+ 1 


ATTENTION/ERROR LOG PACKET LENGTH 


BUFP09 




LQGLEN+1 


*«» DATA BUFFER POINTER 9 


NSEEKS 




BUFP09+1 


NUMBER OF SEEKS TO BE INITIATED 


BUFP10 




NSEEKS+1 


«•« DATA BUFFER POINTER 10 


RNGBSL 




8UFP10+1 


RING BUFFER BASE LO 


BUFP 1 1 




RNG8SL*1 


««« DATA BUFFER POINTER 11 


RNGBSH 




BUFP 11*1 


RING BUFFER BASE Hi (14 BITS] 


BUFP 1 2 




RNGBSH4- 1 


**« DATA BUFFER POINTER 12 


1 NTVEC 




BUFP1 2+1 


HOST INTERRUPT VECTOR (IF EQ 0 THEN NEVER INTERRUPT) 


BUFP 1 3 




INTVEC+1 


««« DATA BUFFER POINTER 13 


DMTEMP 




BUFP13+1 


DMDT TEMPORARY SAVE AREA 


BUFPI4 




DMTEMP* 1 


»•» DATA BUFFER POINTER 14 


CNTFLG 




BUFP1 4+ 1 , 


MSCP CONTROLLER FLAGS 



; • MSCP CONTROLLER FLAG BIT DEF I N I T I DNS ( L DWER BYTE) 
; * - - - - - - - - - 

CF.THS '. : BIT04 ; ENABLE ERROR LOG MESSAGES 



KDBUP 
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001000 
000400 



CP.MSC BITOe ; ENABLE MISCELLANEOUS ERROR LOG MESSAGES 

CP.ATN BITOT ; ENABLE ATTENTION MESSAGES 

CFLAGS C F . THS I CP . ATN ! CF . MS C : FLAGS SUPPORTED BV THE CONTROLLER 

CNTFLG : CONTROLLER STATUS WORD (HI BYTE), 

: MSCP HOST FLAGS (LO BVTEI 

CON. ST BIT DEFINITIONS (UPPER BYTE) 



LFAI L 
VAX . PG 



BIT15 
8ITI4 
BIT13 
BIT12 
BITl 1 
BIT10 
BIT09 
BITOS 



o 



NOT USED 

NOT USED 

NOT USED 

NOT USED 

NOT USED 

NOT USED 



NOP, I 3 SEND LAST FAILURE LOG PKT 
NO PURGE, 1 : VAX PURGE REOUIRED 



ooon 1 

0001 72 
0001 73 



BUFF 1 S 
SAVR7 
BUFF 1 6 



CNTFL G+ 1 
BUFP 1 5+ 1 
SAVR7+ 1 



*«« DATA BUFFER POINTER 15 
FOR SAVING R7 IN ECC ROUTINE 
*** DATA BUFFER POINTER 16 



TIMER/COUNTER SERDES SVNC STORAGE 



000 174 
000 1 75 
000 176 
000177 
OOO2O0 
000201 
0O0202 
000203 



TMR . MC 
BUFP 1 7 
TMR. BS 
BUFP 1 8 
HOSTMO 
BUFP 1 9 
SVNC 
BUFP20 



BUFP16+I 
TMR . MC* I 
BUFP17*1 
TMR . BS* 1 
8UFP1 at 1 
HOSTMO <- 1 
BUFPIS+I 
SVNC+ 1 



HOST MSCP ACTIVITY TIMER 
»«« DATA BUFFER POINTER 17 
CONTROLLER INTERNAL TIMER BASE 
*•> DATA BUFFER POINTER IS 

HOST TIMEOUT (SECS), IF E9 0 THEN NO TIMEOUTS EVER 
*<< DATA BUFFER POINTER 19 
SVNC PATTERN [ L E VOWR , D . WD AT 1 
><< DATA BUFFER POINTER 20 



HOST MSCP PACKET RING SUFFER STORAGE AND POINTERS 



0O0204 

000205 
000206 
000207 
0002 1 0 
0002 1 I 
0002 1 2 
0002 1 3 
0002 1 4 
0002 1 5 
0002 1 6 
O0O2 1 7 
000220 
00022 1 



HSTOUE 

BUFP2 1 
□ TEMP 1 
BUFP22 
UTEMP 1 
BUFP23 
L V 1 SV 1 
BUFP24 
LV 1SV2 
BUFP25 
RVC I NO 
BUFP26 
RVCRTY 
BUFP27 



BUFP20* 1 
BITS 1 1 - 
HSTOUE* 1 
8UFP2 1 + 1 
OTEMP 1 + 1 
BUFP22+ 1 
UTEMP 1 + 1 
BUFP23+ 1 
L V 1 S V 1 + 1 
BUFP24+ 1 
L V 1 S V2+ 1 
BUFP25+ 1 
RVC I NO* 1 
BUFP26* 1 
RVCRTY* 1 



HOST MSCP RESPONSE QUEUE 

HOST MSCP PACKET ADDRESS 

«•» DATA BUFFER POINTER 21 

D.PROC TEMP STORAGE 

<«t DATA BUFFER POINTER 22 

U.PROC TEMP STORAGE 

««» DATA BUFFER POINTER 23 

LEVIRO STATUS SAVE WORD 

««« DATA BUFFER POINTER 24 

LEVIRD OPCODE SAVE WORD 

»«• DATA BUFFER POINTER 25 

HOLD ENTRY INDICATOR (FOR U.RV57I 

««« DATA SUFFER POINTER 26 

RETRY COUNT WHEN READING RCT 

<«« DATA SUFFER POINTER 27 



KDBUP 
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000222 
000223 
0O0224 
000225 
000226 
000227 
000230 
00023 1 
000232 
000233 
000234 
000235 
0OO236 
0OO237 
000240 
00024 I 
000242 
000243 
000244 
000245 
000246 
000247 
OO0250 
00025 1 
0002S2 
000253 
000254 
000255 
OO0256 
OO0257 
OO02 60 
00026 1 
000262 
000263 
0002E4 
000268 
OO0268 
000288 
000288 
0002 87 
OOQ370 
000271 
000272 
00027 1 
000272 
000273 
000274 



000275 
000276 
000277 
000300 
000301 



RCTOFF 

BUFP23 

RCTBLK 

BUFP29 

RVCBUF 

BUFP30 

RVCEBF 

BUFP3 1 

RVCSD I 

BUFP32 

RVCVEC 

BUFP33 

BTCNT 

BUFP34 

LN 

BUFP3S 
CMPBUF 
BUFP38 
MAPSAV 
, BUFP37 
MAPFL6 
BUFP38 
RVECUP 
8UFP39 
RVECDP 
SUFP40 
RVCFLG 
BUFP4 1 
TEMP 
BUFP42 
REPSTA 
BUFP43 
SAVUAR 
BUFP44 
MSCPLN 
BUFP45 
SAVEDC 
BAORL 
BADRH 
8UFP46 
SAVBUF 
8UFP47 
SAVCNT 
RGDATL 
RGDATH 
BUFP4S 
SAVADR 



BUFP49 
LGCKSV 
BUFP50 
B I RTRY 
BUFP5 1 



BUFP27* 1 
RCTOFF+1 
BUFP2S+ 1 
RCTBLK+1 
BUFP29* 1 
RVCBUF+ I 
SUFP30* 1 
RVCEBF* 1 
BUFP3 1 + 1 
RVCSD I + 1 
BUFP32+ 1 
RVCVEC+1 
BUFP33*1 
BTCNT+ 1 
BUFP34+ I 
LN+1 

BUFP35+ 1 
CMPBUF+1 
SUFP38+1 
MAPSAV-1. 1 
8UFP37+1 
MAPFLG+ 1 
8UFP38'* 1 
RVECUP+ 1 
BUFP39+1 
RVECDP* 1 
BUFP40* 1 
RVCFLG*1 
BUFP41*1 
TEMP* 1 
SUFP42* 1 
REPSTA* 1 
BUFP43* 1 
SAVUAR* 1 
BUFP44*1 
MSCPLN* 1 
BUFP48*1 
BUFP48 
BUFP4S*1 
SAVEDC* I 
BUFP48* 1 
SAVBUF* 1 
BUFP47* 1 
BUFP47 
BUFP47* 1 
SAVCNT*1 
BUFP48+1 
BUFP4S 
BUFP4S+ 1 
SAVADR* 1 
BUFP49*! 
LGCKSV*! 
BUFP50* 1 
BUFP50*2 



STARTING SEARCH OFFSET IN CURRENT RCT BLOCK 
««« DATA BUFFER POINTER 28 

CURRENT RCT BLOCK (AS OFFSET FROM RCT BASE) 

««« DATA BUFFER POINTER 29 

POINTER TO ORIGINAL BUFFER IN ERROR 

**« DATA BUFFER POINTER 30 

HOLDS BUF.NL QF BUFFER IN ERROR 

*«* DATA BUFFER POINTER 31 

CURRENT SDI PORT UNDERGOING REVECTORING (0 IF NONE) 
««• DATA BUFFER POINTER 32 

REVECTORING DISPATCH VECTOR : EVEN FOR DPROC , ODD FOR UPRDC 
*«« DATA BUFFER POINTER 33 
BUFFER SERVICE FAIRNESS COUNTER 
*** DATA BUFFER POINTER 34 
ECC VARIABLE 

•«» DATA BUFFER POINTER 38 
;[ch041 POINTER TO DEDICATED COMPARISON BUFFER 

<«« DATA BUFFER POINTER 38 
lIUQAl TEMP SAVE FOR MAPPING INFORMATION 
•«* DATA BUFFER POINTER 37 
(UQAl FLAG FOR MAPPING 
•*« DATA BUFFER POINTER 38 
:IU0A1 U PROC REVECTOR VECTOR 

** DATA BUFFER POINTER 39 
ilUQAl 0 PROC REVECTOR VECTOR 

«» DATA BUFFER POINTER 40 
lIUQA] REVECTOR PROC FLAG 

»• DATA BUFFER POINTER 41 
;(V051 TEMPORARY STORAGE 

*« DATA BUFFER POINTER 42 
; E EERREC ] HOLD REVECTOR STATUS 
**« DATA BUFFER POINTER 43 
Storage for UAR 
*«* DATA BUFFER POINTER 44 
;Irae02) ««* MSCP msg length 
•<* DATA BUFFER POINTER 45 
[qdal Storage for edc for honblock 
^CONTAINS LO WORD OF C ONTRO L L ER 8 1 I C BASE ADDRESS 
^CONTAINS HI WORD DP CONTROLLER BMC BASE ADDRESS 
«<• DATA BUFFER POINTER 46 

[qdal Storage for buffer ptr for nonblock 
*«* DATA BUFFER POINTER 47 

[qdal Storage for word count for nonblock 
iCDNTAINS LO WORD OF SIIC REGISTER DATA 
;CDNTAINS HI WORD OF BIIC REGISTER DATA 

«*« DATA BUFFER POINTER 48 

(qda] Storage for host adr for nonblock 
;availab1e for BDA uses 
:aVailab1e for BDA uses 

•*« DATA BUFFER POINTER 49 

[rae071 Storage for Antilog/log check pointer 
««» DATA BUFFER POINTER 50 
[mjtOS] bi retry count (4098) 
««< DATA BUFFER POINTER 81 
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••t DATA BUFFER POINTER S2 



MSCP PACKET STORAGE AND DEFINITION AREA (MSCP VI. 2 09-APR-«2) 



00O024 
000000 
OOOOOQ 
000020 
177760 
OO00O2 

0O004O 
O00O34 
000030 
000054 
00001 4 
000034 
000020 
000030 
000022 
0O0070 
000304 
000342 
O0O342 
000342 
000374 
000426 
000480 
0005 1 2 
0O0544 
00057S 
000630 
O00662 
O007 t 4 
000746 
001000 
001032 
001064 
001 1 1 6 
00 I I SO 
00 1 202 
0O1234 
001266 
001320 
001 3S2 



NPKTS 
VC . CMD 
VC . RSP 
VC . LOG 
VC . DMM 
P 

AVL . LN 
BAD . LN 
CNT . LN 
DSK. LN 
OUP . LN 
LOG . LN 
MC P . X 0 
MCP . LN 
MCP . RD 
SD! . LN 
LOCPKT 
LOGENO 
PKTBUF 
PKT001 
PKT002 
PKT003 
PKT004 
PKT005 
PKT006 
PKT007 
PKTOOS 
PKT009 
PKT010 
PKT01 1 
PKT0I2 
PKT013 
PKT014 
PKT01S 
PKT016 
PKT017 
PKT01S 
PKTO 1 9 
PKT020 
PKTBND 



■■ ■■ CMOLIM 

; s o 

: ! 0 

; s 1*16. 

:= 177760 

: : 2 

: > 32 . 

: • 28 . 



23 . 
I 6 . 



24 . 

1 a . 

56 . 

BUFP52t1 

LOGPKT+LOG . 

< LOGENOI- 1 >tt 

PKTSUF 

PKTOO 1 +MCP . 

PKT002+MCP 

PKT003+MCP 

PKT0O4+MCP 

PKT005*MCP 

PKT006+MCP 

PKT007+MCP 

PKT008+MCP 

PKT009+MCP 

PKT010+MCP 

PKTO 1 1 +MCP 

PKT012+MCP 

PKT013+MCP 

PKTO 1 4+MCP 

PKTOIS-fMCP 

PKT016+MCP 

PKTO 1 7+MCP 

PKTO 1 a+MCP 

PKroig-fMCP 

PKT020+MCP 



LN-t-P 
1 77776 

LNtP 
LN + P 
LN + P 
LN*P 
LN + P 
LN + P 
LN + P 
LN + P 
LN + P 
LN+P 
LN + P 
LN + P 
LN + P 
LN + P 
LN + P 
LN + P 
LN + P 
LN + P 
LN + P 
LN + P 



NUMBER OF MSCP PACKETS 

COMMAND VIRTUAL CIRCUIT ID 

RESPONSE AND ATTENTION VIRTUAL CIRCUIT ID 
ERROR LOG VIRTUAL CIRCUIT ID 

DIAGNOSTIC MACHINE MODE VIRTUAL CIRCUIT 10 
MSCP PKT OFFSET (1ST WORD IS OUEUE WORD) 
2ND WORD IS VIRTUAL CIRCUIT IDENTIFIER 
AVAILABLE ATTENTION MESSAGE LENGTH (BYTES) 
BUS ADDRESS ERROR LOG PACKET LENGTH (BYTES) 
CONTROLLER ERROR LOG PACKET LENGTH (BYTES) 
DISK ERROR LOG PACKET LENGTH (BYTES) 
DUPLICATE ATTENTION MESSAGE LENGTH (BYTES) 
ERROR LOG PACKET MAXIMUM LENGTH (2S. WORDS I 
LENGTH FOR MSCP I/O END PACKETS 
MSCP PACKET LENGTH (WORDS) 

MAXIMUM MSCP PACKET READ LENGTH (WORDS) 
SOI ERROR LOG PACKET LENGTH (BYTES) 
COMMON ERROR LOG ANO ATTENTION PACKET 
END OF LOG PACKET (27 WORDS LONG) 

START OF MSCP PACKET BUFFERS (MAKE SURE ITS EVEN) 



1ST 


MSCP 


PACKET 


BUFFER 


2N0 


MSCP 


PACKET 


BUFFER 


3RD 


MSCP 


PACKET 


BUFFER 


4TH 


MSCP 


PACKET 


BUFFER 


5TH 


MSCP 


PACKET 


BUFFER 


6TH 


MSCP 


PACKET 


BUFFER 


7TH 


MSCP 


PACKET 


BUFFER 


8TH 


MSCP 


PACKET 


BUFFER 


9TH 


MSCP 


PACKET 


BUFFER 


lOTH 


MSCP 


PACKET 


BUFFER 


1 1 TH 


MSCP 


PACKET 


BUFFER 


1 2TH 


MSCP 


PACKET 


BUFFER 


1 3TH 


MSCP 


PACKET 


BUFFER 


1 4TH 


MSCP 


PACKET 


BUFFER 


1 5TH 


MSCP 


PACKET 


BUFFER 


1 6TH 


MSCP 


PACKET 


BUFFER 


1 7TH 


MSCP 


PACKET 


BUFFER 


f 8TH 


MSCP 


PACKET 


BUFFER 


19TH 


MSCP 


PACKET 


BUFFER 


20TH 


MSCP 


PACKET 


BUFFER 


END OF MSCP PACKETS BUFFER 



MSCP PACKET OUEUe POINTERS 



THE PACKET OUEUE POINTERS PRECEBO THE FIRST WORD OF THE MSCP PACKET AREA 
FOR EACH OF PACKETS. THERE ARE 'NPKTS' PACKETS, 'NPKTS' ARE USED TO 
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HOLD MSCP COMMANDS AND 1 IS DEDICATED FOR USE WITH 'ATTENTION' ANO 
'ERROR LOO' PACKETS SENT FROM THE CONTROLLER. THIS DEDICATED 'LOG' PACKET 
IS ALSO USED TO HOLD AN IMMEDIATE COMMAND WHEN THE HOST HAS ALL OF THE 
OTHBR PACKETS IN USE. THE OUEUE POINTERS CONSIST Of A NEXT PACKET POINTER 
ANO STATUS BITS (P. LINK) AS OESCRISED BELOW: 

; , _ 

; • RELATIVE REFERENCES TO FLAGS WITHIN A 9UEUE POINTER 



1 00000 
040000 



000001 
000020 
0000 1 7 
000O10 
00002 1 
000040 
0000 1 3 
000022 
000023 
000002 
0000 1 6 
0O0003 
OO0030 
00003 1 
0000 1 1 
00004 1 
000024 
000004 
0000 1 2 
000042 



OOOOOO 
00000 1 
OOOOOO 



0000O1 
000002 



PSTAT 
PACTV 



B I T 1 5 
BIT14 
BITS 1 



O • MSCP PACKET AVAILABLE. 1 = MSCP PKT IN USE 
O ■ PACKET IN OUE, 1 = PACKET ACTIVE 

0=LAST PACKET IN CHAIN, NEO OsPOINTER TO NEXT PACKET 



MSCP PACKET COMMAND OP CODES 



MSCP VERSION 1.0 23-JAN-81 



OP 


ABO 


; ! 1 


OP 


ACC 


; : 20 


OP 


ATT 


: = n 


OP 


AVL 


: s 10 


op 


CCD 


: = 21 


OP 


CMP 


: ! 40 


OP 


DAP 


: s 1 3 


OP 


ERS 


: ! 22 


OP 


FLU 


: = 23 


OP 


GCS 


: : 2 


OP 


GST 


: : 16 


OP 


GUS 


: : 3 


OP 


MRO 


: : 30 


OP 


MWR 


: ! 3 1 


OP 


ONL 


: = 11 


OP 


RO 


: 1 4 1 


OP 


RPL 


: s 24 


OP 


sec 


: = 4 


OP 


sue 


: = 12 


OP 


WR 


: = 42 



MSCP - ABORT OP CODE 
MSCP - ACCESS OP CODE 

CONTROLLER - ATTENTION PROCESSING OP CODE 
MSCP - AVAILABLE OP CODE 

MSCP - COMPARE CONTROLLER DATA OP CODE(NOP) 

MSCP - COMPARE HOST DATA OP CODE 

MSCP - DETERMINE ACCESS PATHS COMMAND 

MSCP • ERASE OP CODE 

MSCP - FLUSH CACHE OP CODE(NOP) 

MSCP - BET COMMAND STATUS 

CONTROLLER ' GET DRIVE STATUS OP CODE 

MSCP - GET UNIT STATUS OP CODE 

CONTROLLER - MAINTENANCE READ COMMAND 

CONTROLLER - MAINTENANCE WRITE COMMAND 

MSCP - ONLINE OP CODE 

MSCP - READ OP CODE 

MSCP - REPLACE OP CODE 

MSCP - SET CONTROLLER CHARACTERISTICS OP CODE 
MSCP - SET UNIT CHARACTERISTICS OP CODE 
MSCP - WRITE OP CODE 



MSCP COMMAND PACKET OFFSETS 



P . LINK 
P . VC I 0 
UO . CNT 



: ! P-2 
; ! P - 1 
: : P . L INK 



PACKET STATUS AND LINK WORD 
VIRTUAL CIRCUIT IDENTIFIER 

UO PORT MSG LENGTH OVERLAID BY PACKET LINK 



; [ E 1 2 1 I 



;LOW 4 BITS OF P. VOID ARE CLEARED BY U . RECV 8 ARE USED AS FLAGS 



PABRT 
PONER 



: • BITOO 
: ! BIT01 
: t BITS 3-2 



0 < OK, 
UNUSED 



1 = PACKET MARKED FOR ABORT 

1 > AVAIL PART OF FAILED ONLINE COMMAND 



COMMAND REFERENCE NUMBER (LO) 



KOBUP 



KDB50 . MICROCODE .,22- APR-1988 11:16:48.97 



KDBUP DIGITAL EQUIPMENT CORP. 

CONTROLLER RAM ANO EQUATE OEFINITIONS 



000003 


P . 


CRF 1 


: s 


P . CRFO+ 1 


0O0004 


P . 


UNIT 


; s 


P + 2 


OOOOOS 


P 


RS03 


; : 


P*3 


000004 


P 


CONS 


; : 


P + 2 


000006 


P 


OPCO 


; s 


P*4 


000007 


P 


MOD 


: - 


PtS 


OOOO 1 0 


P 


RS06 


; ■ 


Pt6 


0000 1 0 


P 


BCNO 


: I 


P + 8 


OOOO 1 1 


P 


BCN1 


; 3 


P . BCNO'l' 1 


0000t2 


P 


RS08 


; : 


P + 8 . 


000012 


P 


BUFO 


; 3 


P + 8 . 


00001 3 


P 


BUF1 


; > 


P . BUFa+ 1 


00001 4 


P 


BUF2 


; s 


P . BUF 1 ♦ 1 


oooots 


P 


BUF3 


; ■ 


P.BUF2+1 


00001 6 


P 


8UF4 


; I 


P . BUF3+1 


0000 n 


P 


BUFS 


: a 


P . BUF4+ 1 


00001 2 


P 


BUFL 


; s 


P .BUFO 


000013 


P 


BUFH 


; ; 


P . BUF 1 


000020 


P 


LB NO 


; t 


P+ 1 4 . 


00002 1 


P 


LBNI 


: : 


P . LBNO+t 


000010 


P 


RFNO 




P + 6 


00001 1 


P 


RFN 1 




P . RFNO+ 1 


00001 1 


P 


UNFL 




P + 7 


O0OO22 


P 


SHUN 




P+ 1 B , 


000022 


P 


RS 1 E 




P+ 1 S . 


OOO023 


P 


RS 1 7 




P+ 1 7 . 


00001 2 


P 


HSTO 




P + S . 


OOOO 1 3 


P 


HST 1 


; s 


P . HSTO+ 1 


000020 


P 


ELGO 


; : 


P+ 1 4 , 


00002 1 


P 


ELG 1 


; : 


P . ELGO+ 1 


OOOO 1 0 


P 


RBNO 


: = 


P + 6 . 


00001 1 


P 


RBN 1 


• J 


P . RBNO+ 1 


OOOO 1 o 










00001 1 


P 


CNTF 


; > 


P + 7 


000012 


P 


HTMD 




P + 8 . 


000020 


P 


RG 10 


: 1 


P+1 4 . 


OOO02 1 


P 


RGI 1 




P . RGIO+ 1 


000022 


P 


RGOO 




P+ 1 6 . 


000023 


P 


RGO t 




P . RGOO+t 


000026 


P 


CYLS 




P + 20 . 




; THESE OFFSETS ARE T 


000022 


S 


. ADRL 




P+ 1 6 . 


OOO023 


S 


. ADRH 




S . ADRL + 1 


OOO024 


s 


. CYLL 




P+ 1 8 . 


000025 


s 


. CYLH 




S . CYL L + 1 


000026 


s 


. GRUP 




S . CYLH+ 1 


0000 16 


s 


. LBNL 




P . BUF4 


OOOO 1 7 


s 


. LBNH 




P . BUFS 


000027 


s 


. TRAK 




S . CRUP+ 1 


000030 


s 


. SECS 




S . TRAK+ 1 


00O03 1 


s 


. SEC I 




S . SECS+ 1 


O0OO3 1 


s 


. OPFL 




S . SECI 
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COMMAND REFERENCE NUMBER (HI) 
UNIT NUMBER FIELD 
RESERVED THIRD WORD 

DMDT CONSOLE ADDRESS (=0 FOR 777S60I 

OPCODE FIELD (LO BYTE)/H1 BY TE s RES ER V ED 

MODIFIERS FIELD 

RESERVED SIXTH WORD 

BYTE COUNT (LOl 

BYTE COUNT (HI) 

RESERVED EIGHTH WORD 

BUFFER DESCRIPTOR (1ST WORD) LO 16 BITS OF ADOR 
BUFFER DESCRIPTOR (2ND WORD) HI 2 BITS OF ADOR 
BUFFER DESCRIPTOR (3RD WORD) 
BUFFER DESCRIPTOR ( 4TH WORD) 

BUFFER DESCRIPTOR (STH WORD) SAVE LO LBN OF 1ST BAD BLOCK 

SUFFER DESCRIPTOR (STH WORD) SAVE HI LBN OF 1ST BAD BLOCK 

CONTROLLER/MSCP BUFFER DESCRIPTOR LO 

CONTROLLER/MSCP BUFFER DESCRIPTOR HI 

LOGICAL BLOCK NUMBER (LO) 

LOGICAL BLOCK NUMBER (HI) 

ABORT/GET COMMAND STATUS REF # (LO) 

ABORT/GET COMMAND STATUS REF # (HI) 

ONLINE/SET UNIT CHAR UNIT FLAGS 

SHADOW UNIT 

reserved field at offset IS. :(E1221 

reserved field at offset 17. ;(E1221 

HOST ID ( L 0 ) 

HOST ID (HI) 

ERROR LOG FLAGS (LO) 

ERROR LOG FLAGS (HI) 

REPLACE RBN ( LO ) 

REPLACE RBN (HI) 

SET CONTROLLER CHAR MSCP VERSION 
SET CONTROLLER CHAR CONTROLLER FLAGS 
SET CONTROLLER CHAR HOST TIMEOUT 
MAINTENANCE READ/WRITE REGION ID (LO) 
MAINTENANCE READ/WRITE REGION ID (HI) 
MAINTENANCE READ/WRITE REGION OFFSET (LO) 
MAINTENANCE READ/WRITE REGION OFFSET (HI) 
GET UNIT STATUS CYLINDER SIZE 



CURRENT HOST MEMORY TRANSFER ADDRESS (LO) 
CURRENT HOST MEMORY TRANSFER ADDRESS (HI) 
SDI LO CYLINDER # 
SDI HI CYLINDER # 
SDI GROUP NUMBER 

CURRENT HEADER (LBN) LO - OVERLAYS P.BUF4 
CURRENT HEADER (LBN) HI • OVERLAYS P. BUFS 
501 TRACK NUMBER 
SDI START SECTOR 
SDI INDEX SECTOR 

OP CODE AND FLAGS FOR READ/WRITE COMPARE 



o 
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« 


MSCP END PACKET 


OFFSETS 


* 


OOO006 


P 


FLGS 




P + 4 


; FLAGS 




O00007 


P 


STS 




P + 5 


; END 


PACKET STATUS 


O0OO1O 


P 


MLUN 




P + 6 


; MULTI-UNIT CODE 


000020 


P 


FBBO 




P+ 1 4 . 


; FIRST BAD 


BLOCK [ LQ ] 


00002 1 


P 


FEB t 




P . FBBO+ 1 


; FIRST BAD 


BLOCK 1 HI) 


OOOO 12 


P 


CMSO 




P + 8 . 


; COMMAND STATUS (LO) 


000013 


P 


CMS 1 


: a 


P . CMSO+1 


; COMMAND STATUS (HI) 


OOOO 1 4 


P 


UNTO 




P + 10 . 


; GET 


UN I T 


STATUS UNIT IDENTIFIER (1ST WORD) 


OOOO 15 


P 


UNT 1 




P . UNTO+ 1 


; GET 


UN I T 


STATUS UNIT IDENTIFIER (2ND WORD) 


00001 6 


P 


UNT2 




P.UNT1+1 


; GET 


UNIT 


STATUS UNIT IDENTIFIER (3RD WORD) 


OOOO 1 7 


P 


UNT3 




P.UNT2+1 


; GET 


UNIT 


STATUS UNIT IDENTIFIER (4TH WORD) 


000023 


P 


SHST 




P + 1 7 . 


: GET 


UNIT 


STATUS SHADOW STATUS 


000024 


P 


TRCK 




P+1». 


: GET 


UNIT 


STATUS TRACK SIZE 


000025 


P 


GRP 




P+19 . 


GET 


UN I T 


STATUS GROUP SIZE 


000026 


P 


CYL 




P + 20 . 


; GET 


UN I T 


STATUS CYLINDER SIZE 


000027 


P 


USVR 




P + 21 . 


; GET 


UNIT 


STATUS UNIT S/W 8 H/W VERSION NUMBERS 


000030 


P 


RCTS 




P + 22 . 


; GET 


UNIT 


STATUS RCT TABLE SIZE 


00003 t 


P 


RBNS 




P + 23 . 


: GET 


UNIT 


STATUS RBNS/TRACK 


000031 


P 


RCTC 




P + 23 . 


; GET 


UNIT 


STATUS RCT COPIES 


000020 


P 


MGD1 




P+ 1 4 . 


: 1 ST 


WORD 


OF MEDIA TYPE 


00002 1 


P 


MED 2 




P . MED 1 + 1 


; 2ND 


WORD 


OF MEDIA TYPE 


OOO024 


P 


UNSO 




P+ 1 8 . 


: ONL INE 8 


SET UNIT CHAR UNIT SIZE (LO) 


0OOO25 


P 


UNS 1 




P . UNSO+ 1 


: ONLINE 8 


SET UNIT CHAR UNIT SIZE (HI) 


000026 


P 


VSEO 




P + 20. 


; ONLINE 8 


SET UNIT CHAR VOL SERIAL NUMBER (LO) 


000027 


P 


VSE1 




P.VSEO+t 


; ONLINE 8 


SET UNIT CHAR VOL SERIAL NUMBER (HI) 


000025 


P 


RS 1 9 




P+19. 


; RESERVED 


NINETEENTH WORD 


00001 2 


P 


CTMO 




P + 8 . 


: SET 


CONTROLLER CHAR CONTROLLER TIMEOUT 


00001 3 


P 


CSVR 




P + 9 . 


; SET 


CONTROLLER CHAR CONTROLLER S /W 8 H/W VERSION 


0O0014 


P 


ONTO 




p + to . 


: SET 


CONTROLLER CHAR CONTROLLER ID WORD 1 


00OO15 


P 


CNT1 




P . CNT0+ 1 


; SET 


CONTROLLER CHAR CONTROLLER ID WORD 2 


00OO1 6 


P 


CNT2 




P . CNT 1 + 1 


; SET 


CONTROLLER CHAR CONTROLLER ID WORD 3 


OOOO 17 


P 


. CNT3 




P . CNT2+ 1 


; SET 


CONTROLLER CHAR CONTROLLER ID WORD 4 



END PACKET STATUS CODES 



000037 


ST 


MSK 


: a 37 


STATUS/EVENT CODE MASK 


000040 


ST 


SUB 


: a 40 


SUB CODE MULTIPLIER 


OOO0O7 


ST 


SHF 


: a 7 . 


COMMAND OFFSET RIGHT ROTATE 


OOOOOO 


ST 


sue 


: a 0 


SUCCESS 


OOOOO 1 


ST 


CMD 


: a 1 


INVALID COMMAND 


0OOOO2 


ST 


ABO 


: a 2 


COMMAND ABORTED 


000003 


ST 


OFL 


: a 3 


UNIT OFFLINE 


000004 


ST 


AVL 


: a 4 


UNIT AVAILABLE 


000005 


ST 


MFE 


: a S 


MEDIA FORMAT ERROR 


000006 


ST 


WPR 


: a S 


UNIT WRITE PROTECTED 


000007 


ST 


CMP 


; a 7 


COMPARE ERROR 


000010 


ST 


DAT 


: a 1 0 


DATA ERROR 



KDBUP 
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00001 1 
00001 2 
00001 3 



ST , HST 
ST . CNT 
ST . DRV 



HOST SUPPER ACCESS ERROR 
CONTROLLER ERROR 
DRIVE ERROR 



STATUS SUB-CODE VALUES 



000000 
000040 
0001 00 
000400 



SC . NML 
SC . SD I 
SC . SCN 
SC . AOL 



SUCCESS SUB-CODE VALUES 



;< 0«ST.SUB 
:= 1«ST.SUB 
;= 2»ST.SUB 
S.'ST.SUB 



NORMAL SUB-CODE 
SPIN DOWN IGNORED SUB-CODE 
STILL CONNECTED SUB-CODE 
ALREADV ONLINE SUB-CODE 



UNIT OFPLINE SUBCODE VALUES 



oooooo 

000040 
000100 
000400 
000200 



020000 
0100OO 



SC . UNK 
SC . NVL 
SC.. lOP 
SC . DIS 
SC . DUP 



S C . WP H 
SC .WPS 



OtST.SUB 
KST.SUB 
2<ST.SUB 
8 . «ST . SUB 
4«ST.SU8 



UNKNOWN UNIT SUB-CODE 

NO VOLUME MOUNTED OR DRIVE RUN/STOP SWITCH OUT 
UNIT INOPERATIVE 

UNIT DISABLED BV FIELD SERVICE 

UNIT IS A DUPLICATE (SUCCESS SUBCODE ALSO) 



WRITE PROTECTED SUB-CODE VALUES 



B I T 1 3 
B I T1 2 



HARDWARE WRITE PROTECTED 
SOFTWARE WRITE PROTECTED 



DATA ERROR SUB-CODE VALUES (SC.ECC USED FOR MEDIA FORMAT ALSO 



OOOOOO 
000100 
000140 
000340 
000400 
OO0440 
OO05O0 
000540 
OOO6O0 
000640 
000700 
000740 



SC . PER 
SC . HOR 
SC , DSY 
SC . ECC 
SC . EC 1 
SC . EC2 
SC . EC3 
SC . EC4 
SC . ECS 
SC . ECS 
SC . EC7 
SC . ECS 



0*ST .SUB 
2*ST . SUB 
3«ST . SUB 

7*sT .sue 

S . <ST . SUB 

9 . >ST . SUB 

10 . <ST . SUB 

11. «ST .SUB 

1 2 . «ST . SUB 

1 3 . «ST . SUB 

1 4 . «ST . SUB 

15. <ST.SUB 



FORCED ERROR 
HEADER COMPARE ERROR 
DATA SYNC TIMEOUT 
ECC ERROR (UNCORRECTABLE) 
ONE SYMBOL ECC ERROR 
TWO SYMBOL ECC ERROR 
THREE SYMBOL ECC ERROR 
FOUR SYMBOL ECC ERROR 
FIVE SYMBOL ECC ERROR 
SIX SYMBOL ECC ERROR 
SEVEN SYMBOL ECC ERROR 
EIGHT SYMBOL ECC ERROR 



000240 
000300 



SC . N1 2 
SC . BAD 



MEDIA FORMAT ERROR SUB-CODES 



StST .SUB 
S>ST . SUB 



NOT 512 BYTE FORMAT 
DISK NOT FORMATTED 



OO004O 
000 1 00 
000 1 40 
000200 

KDBUP 



SC . STQ 
SC . INV 
SC . POS 

SC . RWR 



DRIVE ERROR SUB-CODE VALUES 



1 «ST . SUB 
2«ST . SUB 
3«ST . SUB 
4«ST .SUB 



SOI RESPONSE TIMEOUT 
INVALID SOI RESPONSE 
POSITIONER ERROR 
LOST READ/WRITE READY 
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SC . OCL 
SC . RRD 
SC . DDE 
SC . LVO 



SC . OVR 
SC . EDC 
SC. CNT 



: S*ST.SUB 

' e.oST.SUB 

= 7, •ST. SUB 

I S.«ST.SUB 



LOST DRIVE CLOCK OPERATION 
LOST DRIVE RECEIVER READY 
DRIVE DETECTED ERROR 

RTDS PULSE ERROR/RTOS PARITY ERROR/DATA PULSE ERROR 



CONTROLLER ERROR SUB-CODE VALUES 



1 , «ST . SUB 

2 . «ST . SUB 
3 . IST .SUB 



SEROES OVERRUN ERROR 
( ECO# 1 ] EDC ERROR 

[EC0«1] INCONSISTENT CONTROLLER STATE 



BUS ERROR SUB-CODE VALUES 



0 
0 
0 
0 
0 



OO0040 


SC 


. QDT 


= 1 «ST . SUB 


□DO TRANSFER ADDRESS 


000100 


SC 


. OOB 


= 2«ST . SUB 


ODD BYTE COUNT 


0001 40 


SC 


. NOM 


= 3«ST.SUB 


UNIBUS NONEXISTANT MEMORY ERROR 


000200 


SC 


. PAR 


s 4>ST.SUB 


UNIBUS PARITY ERROR 


000240 


SC 


. i mr 


: 5*St . SUK] 


INVALID MAPPING REGISTER 






• MSCP ERROR LOG ATTENTION PACKET AND MESSAGE OFFSETS 


0O00O2 


L . 


CRFO 


3 P*0 


LO COMMAND REFERENCE NUMBER 


0O0003 


L . 


CRF 1 


■ L.CRFO+1 


HI COMMAND REFERENCE NUMBER 


000004 


L . 


UNIT 


= P + 2 


UNIT NUMBER 


0OO005 


■ L . 


5E0 


1 P*3 


SEQUENCE NUMBER 


OOO0O6 


L . 


FMT 


■ P1-4 


FORMAT 


OOOOOS 


L . 


FLGS 


= P + 4 


FLAGS 


OO00O7 


L . 


EVNT 


= P+5 


EVENT CODE 


OOO0 10 


L . 


ONTO 


= P + 6 


CONTROLLER 10 WORD 1 


OOOO 11 


L . 


CNT 1 


= L.CNTO+1 


CONTROLLER ID WORD 2 


OOOO 1 2 


L . 


CNT2 


! L . CNT1 + 1 


CONTROLLER 10 WORD 3 


OOOO 13 


L . 


CNT3 


: L . CNT2+ 1 


CONTROLLER ID WORD 4 


OOOO 14 


L . 


CSVR 


s P+ 1 0 . 


CONTROLLER SOFTWARE REVISION (LO) 


OOOO 14 


L . 


CHVR 


= L , CSVR 


CONTROLLER HARDWARE REVISION (HI) 


000O15 


L . 


MLUN 


= P+ 1 1 . 


MULTI-UNIT CODE 


OOOO 1 6 


L . 


BADO 


= P+ 1 2 . 


HOST MEMORY ADDRESS LO 


OOOO 17 


L . 


BAD 1 


t L . BADO+ 1 


HOST MEMORY ADDRESS HI 


00001 S 


L . 


UNTO 


: P+ 1 2 . 


UNIT ID WORD 1 


OOOO 17 


L . 


UNT 1 


s L . UNTO+ 1 


UNIT ID WORD 2 


0O0O20 


L . 


UNT2 


I L.UNTI+I 


UNIT ID WORD 3 


00002 1 


L . 


UNT3 


s L . UNT2+ 1 


UNIT ID WORD 4 


000022 


L . 


USVR 


! P+18. 


UNIT SOFTWARE REVISION (LOI 


000022 


' ■ • ,L . 


UHVR 


= L.USVR 


UNIT HARDWARE REVISION (HI) 


000023 


■ L . 


RTRY 


■ p + n. 


RETRY COUNT 


000024 


L . 


VSEO 


: P + 1 8 . 


VOLUME SERIAL NUMBER (LO) 


00002S 


■•L. 


VSE1 


: L . VSEO+ 1 


VOLUME SERIAL NUMBER (HI) 


00002 9 


L . 


HORO 


! P+20. 


HEADER (LO) 


000027 


L . 


H0R1 


: L.HOROI-I 


HEADER (HI ) 


000030 


L . 


SDIO 


= P<-22. 


SDI STATUS WORD 0 


00003 1 


L . 


soil 


= L.SDIOtI 


SDI STATUS WORD 1 


000032 


L . 


SDI2 


■ L . SD M 1 


S0ISTATUSW0RD2 


000033 


■ -L-. 


SDI3 


s L . S0I2+ 1 


SDI STATUS WORD 3 
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000034 
0OOO3S 



040000 
000400 
I OOOOO 



000100 
000101 
000102 
000200 



000000 
OOOOO 1 
000002 
000003 



. SDI 4 
. S D I S 



LF . CON 
LF . SNR 
LF . sue 



.SDI3+1 
.SDM-I-I 



LOG PACKET FLAGS 



BIT06«2Se . 
B1T00<2S6 . 
BIT07<25S . 



SOI STATUS WORD 
SDI STATUS WORD 



OPERATION CONTINUING FLAG 
SEQUENCE NUMBER RESET FLAG 
OPERATION SUCCESSFUL FLAG 



o 



MSCP PACKET CONTROLLER TO HOST OP CODES 



OP . AVA 
OP . DUP 
OP . ACP 
OP . END 



FM . CNT 
FM . BAD 
FM . DSK 
FM.SDI 



VIRTUAL CIRCUIT 0 

; = 1 00 

: = 101 

: s 102 

: -. 200 

VIRTUAL CIRCUIT 1 

: = 0 

: = I 

; = 2 

: : 3 



AVAILABLE ATTENTION MESSAGE 

DUPLICATE UNIT NUMBER ATTENTION MESSAGE 

ACCESS PATH ATTENTION MESSAGE 

ENO PKT FLAG OR UNRECOGNIZED COMMAND END 



ERROR LOG FORMAT 

ERROR LOG FORMAT 

ERROR LOG FORMAT 

ERROR LOG FORMAT 



(CONTROLLER ERROR) 
(UNIBUS ACCESS ERROR! 
(DISK TRANSFER ERROR) 
(SDI ERROR) 



MSCP PACKET MODIFIER COOES 



1 OOOOO 


MD 


EXP 


; 1 


BIT15 


; EXPRESS REQUEST MODIFIER 


040000 


MD 


CMP 


; 9 


8ITt4 


; COMPARE MODIFIER 


020000 


MD 


CSE 


; 9 


BIT13 


; CLEAR SERIOUS EXCEPTION 


020000 


MD 


NOV 


; 8 


BITI3 


; [CONTROLLERINO SEEK OVERLAP MODIFIER 


OlOQOO 


MD 


ERR 


; 9 


BIT12 


: FORCE ERROR MODIFIER 


004000 


MD 


SCH 


: 9 


BIT1 1 


1 SUPPRESS CACHING (HIGH) [raaO!! 


«O2Q00 


MD 


SCL 




BIT 10 


; SUPPRESS CACHING (LOW! [raa02] 


00 1000 


MD 


SEC 




BITOS 


: SUPPRESS ERROR CORRECTION MODIFIER 


000400 


MD 


SER 




B I Toa 


; SUPPRESS ERROR RECOVERV MODIFIER 


000200 


MD 


SSH 




B I TOT 


i SUPPRESS SHADOWING (rae02] 


000100 


MD 


WBN 




B I T06 


; WRITE BACK ( NON - VO L AT I L E 1 [ras02l 


000040 


MD 


WBV 




B I T05 


; WRITE BACK (VOLATILE) ( rae02 ] 


000020 


MD 


SEO 




B I T04 


: WRITE SHAD SET ONE UNIT AT A TIME [rae02l 


OOO020 


MD 


SHD 




BIT04 


: SHADOW UNIT SUPPLIED (ERROR ON CONTROLLER 


000002 


MD 


ALL 




8 I TO 1 


; ALL CLASS DRIVERS [rae021 


OOOOO 1 


MD 


SPD 




8 I TOO 


; SPIN DOWN MODIFIER 


000001 


MD 


FEU 




8 I TOO 


; FLUSH ENTIRE UNIT [rae021 


000002 


MO 


VOL 




B I T01 


; VOLATILE ONLY [rae02] 


0OOOO4 


MD 


SAV 




B I T02 


; SUPPRESS AVAILABLE ATTENTION MSG MODIFIER 


OOOOO 1 


MD 


NXU 




B I TOO 


; NEXT UNIT MODIFIER 


OOOOO 1 


MD 


RIP 




BITOO 


; ALLOW SELF DESTRUCTION MODIFIER 


KOBUP 
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000002 
000001 
OOOOO 1 
000040 



1OO000 
040000 
020000 
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MD . SWP 
MD . IMF 
MD . PRI 
MO . FKC 
MD . EXC 



B I T02 

8 I TO 1 

B I TOO 

B I TOO 

B I T05 



SET WRITE PROTECT 

IGNORE MEDIA FORMAT ERROR MODIFIER 
PRIMARY REPLACEMENT MODIFIER 

Flush Encryption/Decryption Key Cache IchlO] 
Exclusive Access (unit) [ch10] 



END PACKET FLAGS 



EF . BBR 
EF . BBU 
EF . LOG 



81 T 1 5 
81 T 1 4 
BIT13 



BAD SLOCK REPORTED 
BAD BLOCK UNREPORTED 
ERROR LOG GENERATED 



REFERENCES WITHIN THE SDI INTERCONNECT CONTROL BLOCK 



STATUS OF SDI INTERCONNECT 



SDI INTERCONNECT STATUS FLAG EQUATES 



OOOOO 1 
0O0002 
000004 
000010 
0OOO20 
000040 
000100 
000200 
000400 
00 1 000 
OO2000 
O0400O 
O 1 0000 



PKIP 

SEEK 

DERR 

VECT 

BFRO 

SUSP 

BFSV 

XCMP 

□ ATT 

GSEL 

DRDUP 

DRVOL 

DRAVL 



BITOO 
BIT01 
8IT02 
8 I T03 
8 I T04 
8 I T05 
B I T06 
8 I TOT 
B I TOS 
BIT09 
BIT10 
BIT1 1 
BIT12 



: 9 BIT13 



ERRIP : 9 BIT 1 4 



; 9 SOI . ST+ 1 



0 3 NO PKT, 1 = PACKET IN PROGRESS 
0 : NO SEEK NEEDED, 1 s SEEK INITIATE NEEDED 
0 : NO ERROR, 1 : FATAL ERROR ON I/O COMMAND 
0 : VECTOR LEVEL DONE, 1 : STATE VECTOR LEVEL ACTIVE 
O 9 OK, 1 : BUFFER CONTROL BLOCKS NEEDED 
O 9 TASK RUNNING, 1 : TRANSFER TASK SUSPENDED 
0 9 OK, 1 9 BUFFER SERVICE REQUIRED FROM U . PROC 
O 9 OK, 1 = TRANSFER TASK COMPLETED 
0 ! OK, 1 = DRIVE ATTENTION PENDING 
MODIFIES "SEEK"; 09SEEK, 19GR0UP SELECT ONLY 
DRDUP, DRVOL, AND DRAVL ARE ENCODED AS FOLLOWS: 
9 DRIVE ONLINE 

9 DRIVE ONLINE AND DUPLICATE 
9 DRIVE OFFLINE AND NOT USABLE 
9 DRIVE OFFLINE AND DUPLICATE 

9 DRIVE AVAILABLE (SPINABLE OR NOT SPINABLE) 
9 NOT USED 
9 NOT USED 

9 DRIVE OFFLINE AND UNKNOWN TO CONTROLLER 
: O 9 NOP, 1 9 SEND LOG OR ATTENTION PKT TO HOST 
; IN ADDITION SLAT IS USED AS A FLAG TO AID IN 

; DETERMINING IF A DRIVE IS ALREADY ONLINE TO THE CONTROLLER 
: O 9 NO ERROR RECOVERY, 1 9 LEVEL 0 RECOVERV ACTIVE 
; IN ADDITION ERRIP IS USED AFTER INITIALIZATION 
; TO FORCE INIT TO ALL DRIVES 

; O 3 NO REVBCTORING REQUIRED, 1 9 REVECTORING REQUIRED 
; IF THIS BIT 3 1 AND "RVCSDI" POINTS TO THIS SOI BLOCK, 
; THEN REVECTORING IS IN PROGRESS FOR THIS DRIVE. 

HEADER COMPARE SEARCH LIMIT 



IEt21 1 



OOO 
001 
OtO 
01 1 
100 
101 
1 10 
1 1 1 



KDBUP 
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00000 2 








000003 


S D I . SW 


; = SDI 


CP+ 1 


000004 


SOI . TM 


: : SDI 


SW+ 1 


OOOOOS 


SOI . UG 


: ■ SDI 


TM* 1 


00000 6 


SOI . UB 


: > SDI 


UG+I 


OOO0O7 


SDI.DB 


: : SOI 


UB-l-l 




; *** 


NOTE - 


THE 










OOOO 1 o 




: " SDI 


OB* 1 


OOOO 1 1 


SD I . CL 


: : SDI 


1 T+l 


0000 1 2 




: : SOI . 


CL*1 


OOOO 1 3 


SD I . GP 


: : SOI . 


CH+I 


OOOO 1 4 


SDI .SS 


: : SDI . 


GP+1 


OOOO 1 5 


SOI . XL 


: : SDI . 


SS+ 1 


OOOOt 6 


SOI . XH 


: : SDI . 


XL+ 1 




; * « « 


SOI CONTROL 


OOOO 1 7 


SOI . E 1 


: : SDI. 


XH-fl 


000020 


SDI .EO 


: < SDI. 


E1 + t 


000377 




ERRVEC 


: » 



POINTER TO CURRENTLY ACTIVE UNIT CHARACTERISTICS 
STATE WORD - MSCP END STATUS/ERROR LOG CODE 
SDI INTERCONNECT ACKNOWL E D GE / COMMAND TIMER 
U.PROC GROUP WORD (USED BY U.CPRMI 

ADDRESS OF U.PROC'S BUFFER CONTROL BLOCKIFOR I/O) 
ADDRESS OF O.PROC'S BUFFER CONTROL BLOCK(FOR I/O) 



TEMP WORD (USED FOR ERROR lOG/ATTN CODE, SEEK COMMAND) 

CURRENT CYLINDER ADDRESS LO (FORMS SEEK COMMAND) 

CURRENT CYLINDER ADDRESS HI (FORMS SEEK COMMAND) 

CURRENT GROUP NUMBER (FORMS SEEK COMMAND! 

# OF SECTORS TO TRANSFER BEFORE SEEK REOUIREO 

LO NUMBER OF BYTES REMAINING TO BE TRANSFERRED 

HI NUMBER OF BYTES REMAINING TO BE TRANSFERRED 



SOI CONTROL SLOCK ERROR STATE CONTROL WORDS •«< 



007400 
036000 
0020OO 
O0400O 
010000 
020000 



RETCNT 
I ORTY 



040000 






ERRINI 




100000 






ERRINP 




00002 1 


SDI 


SV 


: 3 SOI 


E0+ 1 


000022 


SOI 


PO 


: ' SDI 


SV* 1 


000023 


SOI 


RO 


: ' SDI 


P«*1 


OOO024 


SDI 


OE 


: < SDI. 


RO* 1 


000025 


SDI 


DM 


: > SDI 


OE+1 


00O026 


SDI 


ES 


: > SOI . 


OM*t 


OOOOO 1 






RVWRIT 


: s 


000002 






OFFTRK 




0OO0O4 






FSEEK 




O0OO2O 






RVACTV 




O0004O 






URETRV 




KDBUP 


KDBSO. MICROCODE . ,22 


APR 


19SS 11 


: 1 6 : 



: = 7400 
: : 36O0O 
lOCNT 
I OSEK 
lOCLK 
lORWR 

BIT14 

BIT 15 



BITOO 
BIT01 
BIT02 
B I T03 

B I T04 
S 1 TOS 
SIT06- 



LEVBL 1 ERROR STATE CONTROL WORD 

USED FOR READ RETRIES (EOC AND ECC ERRORS) 

LEVEL O ERROR STATE CONTROL WORD 

USED FOR SOI LEVEL 2,1 ERRORS 

AND FOR READ, WRITE, COMPARE DRIVE ERROR RETRIES 
ERROR STATE VECTOR (SDI.EO AND SDI. Ell 
0 : LEVEL INACTIVE, NEQ O : LEVEL ACTIVE 
SOI LEVEL TWO RETRY COUNT (2 BITS LONG) 
INCREMENT RETRY COUNT WITH ADDC #377, REG 
USED WI TH SDI . EO 

I/O RETRY COUNT (USED WITH SDI.EO) 
I/O RETRY INDICATOR FLAGS 
BIT10 ; READ/WRITE RETRY INDICATOR (1=LaST RETRY) 

BIT11 : SEEK ERROR ( REC A L , RES EE K IN RECOVERY] 

8IT12 ; DRIVE CLOCK TIMEOUT ERROR (INIT.RESEEK IN RECOVERY) 

BITIS ; R/W ROY OR SEROES LATE ERROR (RETRY I/O IN RECOVERY) 

O : NO INIT DONE, 1 : INIT DONE ON RECOVERY 
USED WI TH SDI . EO 

O = NO RECOVERY, t = RECOVERY IN PROGRESS 
USED WITH SDI.EO AND SDI. El 
SDI LEVEL 2 FUNCTION STATE VECTOR 

POINTER TO HEAD OF CONTROL BLOCK MSCP PACKET OUEUE 
ROTATIONAL OPTIMIZATION COUNT 
SOI OVERLAP ENABLE FLAG; 

O = DISABLE. 1 5 ALLOW. -1 > 0 . PROC SAW LAST BUFFER 
STORAGE FOR CURRENT MSCP PKT PTR WHILE OVERLAPPING 
SDI EXTENDED STATUS 

REVECTOR WRITE FLAG FOR U.SFLC 

SEEK REOUIREO DUE TO ERROR RECOVERY LEVEL USED 
FORCE SEEK FLAG 
NOT USED 

REVECTORINO ACTIVE 
U.PROC RETRY IN PROCESS 
UNUSED 
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077400 






FAIRCT 




1 OOOOO 






ELEV 




000027 


SOI 


. BL 


: : SDI 


ES*1 


00OO30 


' SDI 


. BH 


: : SOI 


BL*1 


00003 1 


SDI 


. RL 


i = SOI 


BH*1 


000032 


SDI 


. RH 


: = SDI 


RL + 1 






* X 


START OF OR 


000033 


SOI 


. TO 


: : SDI. 


RH* 1 


00OO33 


SDI 


. XR 


: : SDI 


TO 


000034 


50 I 


. LT 


: : SOI . 


TO* 1 


000034 


SD I 


. RC 


: > SOI . 


LT 


1 OOOOO 






UNC . SS 


: s 


000035 


SD I 


. ER 


: • SOI. 


LT*1 


000035 


SD I 


. EC 


: : SOI. 


ER 


00OO3S 


SOI 


. RS 


: = SDI . 


ER*1 


1 OOOOO 






FDIAG 


: ! 


000037 


SDI 


. I 1. 


SDI. 


RS* 1 


000040 


SDI 


. 12 


: > SDI. 


11*1 


00004 1 


SOI 


. 13 


; ! SDI . 


12*1 


000042 


SDI 


. TI 


: = sot . 


13*1 


000043 


SOI 


. UE 


;= SOl. 


TI* 1 


000010 


SOI 


. DL 


:< <SOI 


. TI * 
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BIT08-BIT14 

77400 

BIT15 



SEEK FAIRNESS COUNTER 
SEEK FAIRNESS COUNT MASK 
SEEK ELEVATOR FLAG 



LO BAD BLOCK DETECTED (CLEAR IN U.ALOC) 

HI BAD BLOCK DETECTED (CLEAR IN U.ALOC) 

LO LBN OF PRIMARY RBN 

HI LBN OF PRIMARY RBN 



(SDI V3.7, 



LO 



BYTE 
BYTE 
BYTE 
BYTE 



1 5 -JUNE -3 t ) 

(HI ) 



BYTE 
BYTE 



SECT 



SHORT T.O. (LO)/SOI VERS 
TRANSFER RATE 

LONG TO. (LO]/RETRY # (HI) 
RCT COPIES ( LO) /RESERVED (HI) 
! 512 BYTE ONLY, 1 = 512 OR 576 BYTE 
ERROR RECOVERY LEVELS 
ECC ERROR THRESHOLD 
HARDWARE REVISION # ( H I ) /S 0 FTWARE REVISION #(L0) 

; 1= LIMITED DIAG, 0 = FULL DIAG SUPPORT ;( 
UNIQUE DRIVE ID #1 
UNIQUE DRIVE ID #2 
UNIQUE DRIVE ID #3 

DRIVE TYPE IDENTIFIER (LO)/DRIVE REVS/SEC (HI) 
END OF CONTROLLER CRITICAL DRIVE COMMON CHARACTERISTICS 
T0>; LENGTH OF DRIVE COMMON CHARACTERISTICS 



START OF SOI STATUS STORAGE (7 WORDS) <*• 



SOI . UE 



SDI STATUS WORD O (UNIT NUMBER INFORMATION) 



DRIVE STATUS UNIT WORD B I T OEF I N I T I ONS 



O 1 OOOO 
020000 
040000 
1 OOOOO 
1 70000 

000044 



OOOOO 1 
0OO0O2 

O0001O 
000020 
000040 
000 1 00 



DRV . U 1 
DRV . U2 
DRV . U3 
DRV . U4 
DRV . SU 



: ! BIT12 

: : BIT13 

: ! 8IT14 

:= BIT 15 



NO SUBUNIT, 

NO SUBUNIT, 

NO SUBUNIT, 

NO SUBUNIT, 



<ORV . U 1 *ORV . U2*DRV . U3+DRV . U4> ; 
1 ; SOI STATUS WORD 1 



1 ! SUBUNIT PRESENT 
t : SUBUNIT PRESENT 
I ' SUBUNIT PRESENT 
1 : SUBUNIT PRESENT 
SUBUNIT MASK 



DRIVE STATUS 1ST WORD BIT DEFINITIONS 



DRV . RU 
DRV . PS 

ORV . EL 
DRV . SR 
DRV . OR 
DRV . RR 



B I TOO 
BIT01 
BIT02 
BIT03 
BIT04 
BIT05 
BIT06 



O = RUN/STOP SWIT OUT, 1 s RUN/STOP SWIT IN 

0 « PORT SWITCH OUT, 1 = PORT SWITCH IN 

NOT USED 

0 • NO ACTION, 1 I PLEASE SEND A LOG PACKET 

0 < SPINDLE NOT AT SPEED, 1 < SPINDLE AT SPEED 

O : NO DIAG REQ'D, 1 : DIAGNOSTIC LOAD REO'D 

O : NO READJ REQ'D, 1 : READJ US TMEN T RE9 ' 0 
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OOO2O0 
00O40O 
001000 
002000 
004000 
010000 
020000 
O400OO 
00000 
000045 



OO0010 
000020 
000040 
OO0100 
0O02OO 
0001 70 

000400 
001000 
002000 
004000 
010000 
020000 
040000 
lOOOOO 
I 70000 
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ORV 


OA : : 


BITOT 


; 0 


3 ONLINE/AVAILABLE, 1 


DRV 


S7 ; ! 


SIT08 


; 0 


: 512 BYTE SECTOR, 1 








: 0 


: NO DIAG CYL ACCESS, 


ORV 


FO ; ! 


B IT 10 


; 0 


: NO FORMATTING, 1 : 


DRV 


DD : = 


BIT 1 1 


: 0 


: DRIVE ENABLED, 1 : 


DRV 


W1 : s 


BI T 1 2 


: 0 


! W. P . SWI TCH OUT , 1 


DRV 


W2 : : 


BIT 1 3 


; 0 


s W.P. SWITCH OUT, 1 


DRV 


W3 : s 


B IT 1 « 


: 0 


: W.P. SWI TCH OUT , 1 


DRV 


W4 : ! 


B IT 1 5 


; 0 


! W.P. SWITCH OUT, 1 


SDI 


S2 : < 


SO I . S I* 1 


; SDI STATUS WORD 2 


; * 
; « 
« 


LOWER 


8VTE OP SDI 


S2 IS 


STATUS ERROR BYTE 



= ONLINE TO OTHER PORT 
I 376 BYTE SECTOR 

1 : YES DIAG CYL ACCESS 
FORMATTING ENABLED 

DRIVE DISABLED FOR DIAGNOSTICS 
: W.P. SWITCH IN 
: W.'P. SWITCH IN 
: W.P. SWITCH IN 
: W.P. SWITCH IN 



o 



DRV .WE 
DRV . DF 
DRV . PE 
ORV . RE 
DRV . DE 
DCMASK 

DRV . C4 
DRV . C3 
DRV . C2 
ORV . C 1 
DRV . S 1 
DRV . S2 
DRV . S3 
DRV .54 
DRV . SN 



BITOO 
BIT01 
BIT02 
BIT03 
BIT04 
8IT05 
BIT06 
BITOT 

<DRV .WE+DRV 

BITOS 
BIT09 
BIT10 
BIT1 1 
B IT 1 2 
B I T 1 3 
B I T 1 4 
B I T 1 5 

ORV . S 1 +ORV 



NOT USED 
NOT USED 
NOT USED 

0 > OK, 1 I WRITE LOCK ERROR 
O I INIT DIAG OK, I > INIT DIAG FAILURE 
O : OK, I > PROTOCOL ERROR 

0 = OK, 1 : RETRYABLE ERRO R - RE I SSUE COMMAND 
0 -- OK, 1 : DRIVE ERROR 
. OFtDRV . PEtORV . RE> 

DRIVE CLEAR COMMAND ERROR CLEAR MASK 



CONTROLLER STATUS 

CONTROLLER STATUS 

CONTROLLER STATUS 

CONTROLLER STATUS 

CONTROLLER STATUS 

CONTROLLER STATUS 

CONTROLLER STATUS 

CONTROLLER STATUS 
. S2 + DRV . S3 + 0RV . S4 ; MASK FOR TESTING S BITS 



IGNORED BY DRIVE 

IGNORED BY DRIVE 

IGNORED BY DRIVE 

IGNORED BY DRIVE 

IGNORED BY DRIVE 

IGNORED BY DRIVE 

IGNORED BY DRIVE 

IGNORED BY DRIVE 





; *** 


AN 


INTERNAL 


ATTEK 


000048 


SDI 


AT 




SDI 


S2'l'l 




0O0047 


SDI 


2T 




SO I 


AT* 1 




000050 


SDI 


S4 


; 3 


SDI 


AT + P 


CRFO 


00005 1 


SOI 


SB 




SDI 


AT*P 


CRF1 


000052 


SO I 


SB 




SDI 


ATtP 


UNIT 


000053 


SO I 


S7 




SO I 


AT + P 


RS03 


000054 


SDI 


OP 




SDI 


AT + P 


OPCD 


000055 


SD I 


PL 


; 3 


SDI 


AT*P 


MOO 




; SDIB . L 




SO I 


ATtS 





SDI CONTROL BLOCK PRIVATE ATTENTION PACKET 

NOTE - BIT O OF THE PACKET CONTROL WORD ADDRESS DIFFERENTIATES BETWEEN 
ATTENTION PACKETS AND NORMAL MSCP PACKETS, I.E. BIT 0 3 1 MEANS IT IS 
CET AND BIT 0 3 O MEANS IT IS A MSCP PACKET. 

ATTENTION PACKET CONTROL WORD 

2ND TEMP WORD - ATTENTION VIRTUAL CIRCUIT NOT NEEDED 
UNUSED IN ATTN PKT - SDI EXTENDED STATUS 
UNUSED IN ATTN PKT - SOI EXTENDED STATUS 
UNUSED IN ATTN PKT - SDI EXTENDED STATUS 
UNUSED IN ATTN PKT - SDI EXTENDED STATUS 
USED FOR ATTENTION/GET STATUS INTERNAL OP CODE 
WRITE PRELOAD COUNTER (NOTE MSB MUST BE ZERO) 
LENGTH OF SDI CONTROL BLOCK 

««« START OF SUBUNIT CHARACTERISTICS BUFFER •»« 



; SDI . CW 
S 0 I . CW 



; 3 O 

: 3 SOI .PLtl 



; SUBUNIT BUFFER CONTROL WORD 

; IVOSISUBUNIT BUFFER CONTROL WORD 

15-12 ; SUBUNIT CODE (0001,0010,0100,1000) 
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DRV . AV 
ORV. AT 



BIT1 1 
BITIQ 
BITS 9-0 

ORV . SU • ORV . AT 



O 3 SUBUNIT ONLINE, 1 3 SUBUNIT AVAILABLE 
O 3 ATTENTION SENT, 1 s NEED TO SEND ATTENTION 
UNIT NUMBER (O - 1023) FOR THIS SUBUNIT 
DRV.AV; UNIT NUMBER MASK (USE WITH 'BIC') 



IF SDI.CW IS ZERO THEN IT IS AVAILABLE, OTHERWISE IT IS IN USE. 



000057 
OOOOBO 



SD I . SO 
SOI .UP 



SDI .CW*1 
SDI .SD-I-I 



PARENT SOI CONTROL BLOCK POINTER 
UNIT FLAGS FOR MSCP PACKET 



UNIT FLAG BIT DEFINITIONS 



1 00000 






UP 


. RPL 


: = B I T 1 S 


020000 






UP 


.WPH 


: = B I T 1 3 


010000 






UF 


.WPS 


: = BIT12 


000200 






UP 


. RMV 


: 3 BITOT 


OO00O4 






UF 


. S76 


:s BIT02 


OOO002 






UF 


. CMW 


:3 BIT01 


000001 






UF 


. CMR 


:3 BITOO 


000003 






UF 


.MSK 


;3 < UF.cn 


ooooei 


SDI 


VI 




SDI 


UF+ 1 


OO0O82 


SOI 


V2 




SOI 


V1 + 1 


000083 


SDI 


Ml 




SD I 


V2+1 


000084 


SDI 


H2 


: a 


SDI 


H1 + 1 


OOOOSS 


SDI 


SC 


: 3 


SDI 


H2+1 


OOO08 8 


SDI 


TG 




SDI 


GC+t 


000087 


SOI 


RT 




SDI 


TG+ 1 










* 


SUBUN I T 


000200 






UNC . RM 


;3 BITOT 


000070 


SDI 


OP 




SDI 


RT+ 1 


00007 1 


SOI 


Ml 




SDI 


DP+1 


000072 


SDI 


M2 




SD I 


Ml* 1 


000073 


SOI 


PC 




SDI 


M2+ 1 


000074 


SDI 


1 2 




SDI 


FCt 1 


000074 


SOI 


GO 




SDI 


1 2 


000075 


SO I 


L 1 




SD I 


GO+I 


0OO076 


SD I 


L2 




SO I 


L 1* 1 


000077 


SDI 


RV 




SDI 


L2+ 1 


000 100 


SDI 


. PH 




501 


RV+ 1 


000101 


SOI 

; . * 


. LL 




SD I 


PHt 1 



1 3 NO HOST SBR ON THIS UNIT 

1 3 WRITE PROTECTED HARDWARE 

1 3 WRITE PROTECTED SOFTWARE 

1 3 REMOVABLE MEDIA 

1 3 VOLUME MOUNTED HAS 578 BVTE SECTORS 

1 3 COMPARE ON ALL WRITE OPERATIONS 

1 3 COMPARE ON ALL READ OPERATIONS 



VOLUME SERIAL NUMBER WORD I 
VOLUME SERIAL NUMBER WORD 2 
LO ORDER LBN SPACE IN CYLINDERS 

HI ORDER LBN SPACE IN CYLS (LO)/HI CYL » (HI) 
GROUPS PER CYL (LO)//HI START LBN (LO)/HI START XBN (HI) 
TRACKS PER GROUP (LO)//HI START RBN (LO)/HI START OBN (HI) 
# REPLACEMENTS PER TRACK, RM FLAG ( L 0 ) / RES ER V ED (HI) 



; [E121 ] 



SUBUNIT CAPABILITIES BIT DEFINITIONS 



; 0 3 NO REMOVABLE MEDIA, 1 3 REMOVABLE MEDIA 
DATA PREAMBLE SIZE (LO)/HEAOER PREAMBLE SIZE (HI) 
MEDIA TYPE LO ORDER 
MEDIA TYPE HI ORDER 
FCT COPY SIZE IN XBNS 
# 512 BYTE LBNS PER TRACK (LO) 
GROUP OFFSET (HI) 
LBN'S IN HOST AREA (LO) 
LBN'S IN HOST AREA (HI) 
RCT SIZE IN LBN'S 
(VOS) TEMP FOR PRIMARY HOR DURING REVECT 
LENGTH OF UNIT CHARACTERISTICS 



HOST MAPPING INFORMATION 



000101 
000102 
O0O1 03 



MAP . CH 
MAP .NX 
MAP . MO 



SDI . PH+1 
MAP . CH+ t 
MAP . NX->1 



PTR TO START OF PTE CACHE 
PTR TO CURRENT PTE ENTRY 

ADDRESS OF NEXT UNREAD PTE IN HOST MEM LOW 
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OOO 1 04 


MAP 


Ml 


: MAP 


MO* 1 


000 1 OS 


MAP 


RD 


: a MAP 


Ml + 1 


oooloe 


MAP . 


UR 


: 3 MAP 


RO* 1 


000 1 07 


MAP . 


OF 


: : MAP 


UR+ 1 


OOOl 10 


MAP . 


S 1 


: = MAP 


0F+ 1 


OOOt 1 1 


MAP . 


VO 


: : MAP 


S I + 1 


000112 


MAP . 


V 1 


; s MAP 


V0+ 1 


OOOl 13 


MAP . 


V2 


; = MAP 


V 1 + 1 


000114 


MAP . 


V3 


; : MAP 


V2* 1 


0001 15 


MAP . 


ST 


: : MAP 


V3+ 1 


oooiie 


MAP . 


ND 


: MAP 


STtI 


OOO 120 


S0I8 


. L 


: : MAP 


NO'1'2 



1 OOOOO 
040000 



.ADDRESS OF NEXT UNREAD PTR IN HOST MEM HIGH 
; NUMBER OF CACHED BUT UNUSED PTE'S 

;NUMBER OF REMAINING UNREAD PTE'S FOR THIS REO 

:OFFSET INTO PAGE 
;SEGMENT 1 SIZE 

:LOW ORDER MAPPING REGISTER NUMBER 
iHIGH ORDER MAPPING REGISTER NUMBER 
;LOW ORDER MAPPING BASE ADDRESS 
;HIGH ORDER MAPPING BASE ADDRESS 

iSTATUS -- I = MAP INIT DONE, 0 = NOT DONE IKjKl 
,'ENO OF MAPPING INFORMATION 

:t»05) LENGTH OF SDI CONTROL BLOCK PLUS EXTRA 



DATA BUFFER CONTROL BLOCK DEFINITIONS 



POINTER TO NEXT DATA BUFFER CONTROL BLOCK 



DATA BUFFER USB FLAGS (UPPER 2 BITS OF BUF.NLI 



BLAST 
BFULL 



: : 9IT1S 
; ! BIT14 



0 : CONTINUE, 1 : LAST BUF/SEEK REO 
0 ! BUFFER EMPTY, 1 = BUFFER FULL 



BUFFER CONTROL BLOCK STATUS WORD 



BUFFER CONTROL BLOCK STATUS BIT DEFINITIONS 



1 OOOOO 






BRTRY 


: = B IT 1 5 


O4O000 






SLSTB 


: = B I T1 4 


020000 






BECER 


: : B I T 1 3 


0 1 0000 






BECC 


: s BIT12 


OO400O 






BGOOD 


: s BIT1 1 


OO20OO 






SDSNF 


: I BIT10 


OO 1 000 






BLRWR 


:s BIT09 


000400 






BERDN 


BIT08 










:= BITS 7 


000040 






BRCTS 


BITOS 


000020 






BRARS 


BIT04 


0000 1 0 






BMAPDN 


: SIT03 


000004 






BNXCOP 


:= SIT02 


000002 






BCGRP 


:s BIT01 


OOOOO 1 






BGRUP 


BITOO 


000002 


BUF 


BP 


: = BUF 


ST* 1 ; 


000003 


BUF 


HL 


; = BUF 


BP+ 1 ; 


000004 


BUF 


HH 


: : BUF 


HL + 1 ; 


000005 


BUF 


TA 


: • BUF 


HH+ 1 : 


OOO0O6 


BUF 


SO 


: = BUF 


TA+ 1 ; 


OOO0O7 


BUF 


UA 


: = BUF 


SD+ 1 : 


KD8UP 


KDB50. MICROCODE. ,22 


APR 


1 983 1 


: 1 6 : 48 . 97 



NORMAL, 
NOT LAST, 
NORMAL, ' 
NO ECC ERROR, 
NO HEADERS OK, 1 
NO DATA SVNC ERR, 
NO RD/WR RDV ERR; 
NO ERR REC CMD ISSUED, 
USED 

RCT HAS NOT BEEN SEARCHED, 1 : HAS BEEN SEARCHED [EERRECl 
RCT HAS MOT ALREADY BEEN S EARCH ED , 1 = HAS ALREADY BEEN SEARCH 
MAPPING NOT DONE, I > MAPPING DONE 
FATAL ERROR, I ■ READ NEXT RCT COPY 
SELECT GROUP NOT DONE, 1 s SELECT GROUP DONE 
NO ACTION, 1 : SELECT GROUP 



U.PROC READ RETRY 

= RETRY REALLY IS LAST BUFFER 

FATAL ECC ERROR, BUT GIVE BEST GUESS DATA 
ECC ERROR 
= AT LEAST 1 HEADER OK 
1 s DATA SYNC NOT FOUND [EERRECl 
LOST RD/WR ROY [EERRECl 
1 ' ERR REC CMO ISSSUED [EERRECl 



0 [E 



DATA BUFFER 
1ST WORD 
2ND WORD 



POINTER 

EXPECTED HEADER 
EXPECTED HEADER 
TRACK ADDRESS AND I/O COMMAND 
POINTER TO PARENT SDI CONTROL 
HOST ADDRESS BITS IS - O (FOR 



THIS SECTOR 
BLOCK 

THIS SECTOR) 
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OOOOlO 


BUF. US 


: BUF 


UA4' 1 


OOOO 1 1 


BUF.GP 


: : BUF 


US+ 1 


OOOO 1 2 


BUF.BC 


: = BUF 


GP+ 1 


OOOO 1 3 


BUF . U I 


; = BUF 


BC+ 1 


OOOO 1 4 


BUF . U2 


: = BUF 


U 1 + 1 




; BUF . U3 


: t BUF 


U2+ 1 


000015 


BUF . LL 


: s BUF 


U2+ 1 



OOOOOO 
000400 
O004O1 
0004 I 5 



000200 
OOOOS 1 



000010 
000004 
0013S2 

OOOOOO 
001 355 
00 1355 

OOOOOO 
001355 
001475 
001 6 1 5 
001735 
O020S5 
0052S5 
005255 
005672 
0333 1 7 
0333 1 7 
033737 

OOOOOO 
034000 



^EBDA] BI ADDR BITS IS/30 -> BITS <0,13> 
;[8DA] GROUP FOR THIS SECTOR -> BITS <0,7> 
;[BDA] 2ND SEGMENT WORD COUNT -> BITS <S,15> 
;[BDA1 BYTE COUNT FOR U.PROC (TO/FROM HOST) 
:2ND SEGMENT HOST ADDRESS LOW 

;tBDA12ND SEGMENT HOST ADDRESS HIGH -> BITS <0,t3> 
;IBDA1 BYTE COUNT FOR SECOND SEGMENT -> BITS <0,8> 
MBDAIBUFFER CONTROL BLOCK LENGTH 



DATA BUFFER DEFINITIONS 



BUF .56 
BUF . ED 
BUF . EC 
BUF . OL 



BUF . Se+SECSZ 
BUF . ED4- 1 
BUF . ECtl 2 . 



START OF 256 WORD DATA BUFFER 
DATA ERROR CORRECTION CODE (EDO 

START OF 12 WORDS HOLDING 17 PACKED ECC SYMBOLS 
DATA BUFFER LENGTH 



««**»*****« END BUFFER MAP DEFINITIONS »«****«*«***» 



SUBUNIT CHARACTERISTICS, 
BUFFER CONTROL BLOCK, 
SDI INTERCONNECT CONTROL BLOCK, 
BUFFER ALLOCATION 



NBCB 

NBUFR 



NSCB 
NSDI 
DM. BEG 

ASSUME 
UN - BUF 
SDIBEG 

ASSUME 
SDI . 1 
SDI . 2 
SDI . 3 
SDI .4 
BUFBEG 
BUFEND 
BUFR1 . 
BUFR2 . 
DATEND 
STCACH 
ENCACH 

ASSUME 
ALGADR 



32. «4 ; [BDAINUMBER OF BUFFER CONTROL BLOCKS 

= = *1- ; [ ch04 J Number of data buffers that are dynamically 

; allocated. Buffer NBUFR-fl (ie, buffer 42) 

; is reserved for use by the comparison routine. 

•= : NUMBER OF SUBUNIT CHARACTERISTICS BUFFERS 

:° 4. ; NUMBER OF SDI INTERCONNECTS 

■■ ' 1352 ; DM MACHINE MUST START AT 1352 IIMIM 

PKTEND , L E , DM . BEG ; MAKE SURE PACKETS DON'T INTRUDE ON DM SPACE ''II 

;= DM.BEC+3 ; START OF SUBUNIT CHARACTERISTICS BUFFERS 

! <UN . BUFS 1 77776>+ 1 ; IVOSlSTART OF SDI CONTROL BLOCKS (ODD) 



<SDIBEGAB1T00> 

SDIBEG 
: : SDI . 1 -^SD I B . 
: = SDI . 2+SOIB . 
:i SDI.S+SDIB. 
: < SDI. 4')'SDI B . 



E0,1; MAKE SURE START IS ODD 
; START OF SDI INTERCONNECT 
; START OF SOI 
SO I 



START 
START OF SOI 
START OF 



CONTROL BLOCK 

INTERCONNECT #2 CONTROL SLOCK 

INTERCONNECT #3 CONTROL BLOCK 

INTERCONNECT #4 CONTROL BLOCK 



BUFFER CONTROL BLOCKS 
BUFBES«<NBCB*BUF . LL> ; END OF BUFFER CONTROL BLOCKS 
BUFEND ; START OF 1ST DATA BUFFER 

BUFR1 . ♦BUF . DL : START OF 2ND DATA BUFFER 

BUFR1 . ♦<<NBUFR+ t >«BUF . DL> : [chOAIEND OF DATA BUFFERS (INCLUDING COMPARE BUFFER) 
DATEND ; START OP PTE CACHE AREAS 

STCACHt<NSDI «MEMSZ»2> ; ALLOCATE CACHE FOR EACH SDI 



ENCACH , LT , ALGADR 
: : 34000 ; 



: MAKE SURE NO OVERWRITTING ECC DATA 
ANTI-LOG ADDRESS 



KDBUP 
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CONTROLLER INTERNAL ERROR CODES 



OOOOO 1 


ER 


PRO 




1 


UNIBUS PACKET READ ERROR 


OO0O02 


ER 


PWR 




2 


UNIBUS PACKET WRITE ERROR 


000003 


ER 


RP2 




3 


CONTROLLER BI READ PARITY ERROR 2 


000003 


ER 


WP2 




3 


CONTROLLER BI WRITE PARITY ERROR 2 


000003 


ER 


BP 1 




3 


CONTROLLER BCI PARITY ERROR 1 


O1O000 


ER 


SRP 




1OO0O 


CONTROLLER BI PARITY E RRQRS / S H I F T E D 


000004 


ER 


RAP 




4 


CONTROLLER RAM PARITY ERROR 


020000 


ER 


SAP 




20000 


CONTROLLER RAM PARITV ERROR/ SH I F T E D 


000005 


ER 


ROP 




5 


CONTROLLER ROM PARITV ERROR 


030000 


ER 


SOP 




30000 


CONTROLLER ROM PARITV ERROR/SHIFTED 


000006 


ER 


RRD 




6 


UNISUS RING READ ERROR 


000007 


ER 


RWR 




7 


UNIBUS RING WRITE ERROR 


000010 


ER 


INT 




8 . 


UNIBUS INTERRUPT MASTER FAILURE 


00001 1 


ER 


HTO 




9 . 


HOST ACCESS TIMEOUT ERROR 


000012 


ER 


N IM 




10. 


HOST EXECEEDED COMMAND LIMIT 


600013 


ER 


MST 




I 1 . 


UNISUS BUS MASTER FAILURE 


OO0014 


ER 


DMX 




12. 


DM XFC FATAL ERROR 


000015 


ER 


TMO 




1 3 . 


CONTROLLER HARDWARE ERROR 


0OO01 8 


ER 


VCI 




1 4 . 


INVALID VIRTUAL CIRCUIT IDENTIFIER 


000017 


ER 


IWR 




IS. 


INTERRUPT WRITE ERROR ON UNIBUS 


000026 


ER 


MRR 




31. 


MAPPING REGISTER READ ERROR 



:ER. SUN : : 23 . 



000 1 44 
000146 
000147 
000150 
000 1 50 
000000 



ER . MER 
ER . STP 
ER . BCA 
ER . RTO 
BERMAX 

. PAGE 



: : 1 00 . 
; = 102. 
: = 103. 
: = 1 04 . 
: : ER . RTO 

ASSUME BERMAX , EQ, ER. RTO 



EITHER TIMEOUT OR PARITY WHILE READING 
PTES FROM HOST. See Sec a.O UOSSP. 
TOO MANY SUB-UNITS ON CONTROLLER kjn 
ER.SUN is not refarenced 
elsewhere in code. 23. reserved for 
attempt to map when mapping not supported 
SecS.OUqSSp 

BI MASTER ERROR (must bs controllflr specific) 

BI STOP OCCURED 

BCAI PARITV TO RAM ERROR 

(mjtOSl BI RETRY TIME OUT 
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SYSTEM MACROS 



MACRO ASSUME V1,TST,V2 
.if tSt,<<V1>-<V2>> 
.iff 



; ASSUME TWO VALUES MEET CONDITION 



7ASSUME - VALUES VI AND V2 ARE NOT TST 



. endc 
. ENOM 
. PAGE 
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SOI LEVEL 0 AND 1 EQUATES 



I S2Q00 
1 6400Q 
1 3 1 OQQ 
O464Q0 
O2540O 
046400 
O 1 3400 
070400 
1 2240O 
1 O700O 
175377 
1 3 1 OQQ 



000176 
000201 
000202 
OOQOOI 
O002OO 
000204 
OOOOOS 

Qooooe 

Q00207 
0001 70 
OOOO 1 1 
0002 lO 
000 1 67 
00001 2 
Q002 I 3 
OOOO 1 4 
0002 I S 
000003 
000200 
O00006 

oooses 

000220 
0001 57 
OOOO 1 7 
000 1 75 



000010 
O000O1 



CONTCO 

ECHOCD 

ENDCO 

NENOCO 

FDRICO 

FORSCD 

READCD 

STRTCD 

WR I TCD 

SGRPCO 

WRRDX 1 

WRRDXR 



AH0D400 
«HOE»OQ 
'>HOS200 
<<-ENDCD/2S6 
AK02B00 
AH04DOO 
AH01 700 
AH07 1 00 
A HOflSOO 
AH08E00 

< - <READCDaWRI TCD> - 1 > 
<<READC0 1WRITCD>SWRRDX1 > 



CONTINUE FRAME CODE 
ECHO FRAME CODE 
END FRAME CODE 
-1>«256.; NOT END FRAME CODE (SET FOR XOR IN END.F) 
FORMAT ON INDEX CODE 
FORMAT ON SECTOR CODE 
SELECT HEAD AND READ CODE 
START FRAME CODE 
SELECT HEAD AND WRITE CODE 
SELECT GROUP CODE 



READ/WRITE XOR VALUE 



SDI LEVEL 2 EQUATES 



COMPLT 




*H07E 


COMPLETED OP CODE 


CHGMOD 




*H08 1 


CHANGE MODE OP CODE 


CHGFLG 




«H082 


CHANGE CONTROLLER FLAGS OP CODE 


DCN .ST 




BITOQ 


DISCONNECT SPIN DOWN FLAG 


OCN . TT 




BIT07 


DISCONNECT TERMINATE TOPOLOGY FLAG 


DISCSN 


: 3 




DISCONNECT OP CODE 


ORVCLR 




*H005 


DRIVE CLEAR OP CDDE 


CRECOV 


: > 


AH006 


ERROR RECOVERY OP CODE 


GTCCHR 




*H087 


GET COMMON CHARACTERISTICS OP CODE 


GTCRSP 


; a 


*H078 


GET COMMON CHARACTERISTICS RESPONSE CODE 


GET5TA 




AH009 


GET STATUS OP CODE 


GTUCHR 




AH088 


GET SUBUNIT CHARACTERISTICS OP CODE 


GTURSP 




AH077 


GET SUBUNIT CHARACTERISTICS RESPONSE CODE 


I NSEEK 




AHOOA 


INITIATE SEEK OP CODE 


ONL INE 




AH08B 


ONLINE OP CODE 


RUNN 




AHOOC 


RUN OP CODE 


RECALB 




*H08E 


RECALIBRATE OP CODE 


SD I RTV 




3 


SDI LEVEL TWO ERROR RETRY COUNT +1 


SOT IMD 




200 


SERDES TIMEOUT 


SEEKL 




8 


LENGTH OF SOI LEVEL S SEEK COMMAND 


STARSP 




'^HOFS 


GET STATUS RESPONSE 


TOPOL 




AHOSO 


TOPOLOGY OP CODE 


TOPRSP 




AHOSF 


TOPOLOGY RESPONSE 


SD I TMO 




15. 


CONTROLLER TIMEOUT VALUE (IS SECONDS] 


UNSUCC 




AH07D 


UNSUCCESSFUL OP CODE 


; * 


SOI 


ERROR AND OTHER EQUATES 



CSERR 
DCERR 



: ' 8 1 T03 
BITOO 



CHECKSUM ERROR ON LEVEL I READ 

DRIVE CLOCK TIMEOUT ON LEVEL 1 READ/WRITE 



KDBSO . MICROCODE .,22-APR-1988 11:18:48.97 



KOBUP DIGITAL E9UIPMENT CORP. 

CONTROI.I.ER RAM AND EQUATE DEFINITIONS 



2901 ASSEMBLER VERSION 32 



000004 
000020 
OO00O2 
O0O04O 



FRCRR 
LNERR 
SFERR 
UNERR 



: : 8 1 T02 
; ! B I T04 
: s BITOI 
:> BITOS 
. PAGE 



FRAMING ERROR ON LEVEL 1 READ 
RESPONSE LENGTH ERROR 
FIRST WORD NOT START FRAME ERROR 
UNSUCCESSFUL RESPONSE ERROR 



o 
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.SBTTL KDB U-PROC DIAGNOSTICS » I N I T I A L I Z AT I (] 



DIAGNOSTIC HISTORV 



Q 
< 

a 

II 

cc 
O 



(A 
O 
M 
-I 



1 6 - 


JAN 


8 1 


MATT 


20 - 


JAN 


8 1 


CURT 


27 - 


JAN 


8 1 


MATT 


29 - 


JAN 


8 1 


MATT 


30- 


JAN 


8 1 




1 2 - 


FEB 


a 1 


MAT T 


1 S - 


FEB 


s 1 


BILL 


25 - 


FEB 


3 1 


MATT 


27- 


MAR 


■81 


MATT 


17- 




-81 


MATT 


18- 


JUN 


-81 


MATT 


; 19- 




■ 8 1 


MATT 


; 24- 


JUN 


- 8 1 




; 24- 


JUN 


-81 




; 30- 




-81 


SILL 


: 18- 


JUL 


-81 


BILL 


;03- 


AUG 


-SI 


MATT 


; 1 4- 


AUG 


-81 


MATT 


; 17- 


NOV 


-81 


MATT 


: 16- 


FEB 


-82 


MATT 


: 23- 


FEB 


- 82 


MATT 


: 05 - 


MAY 


-82 


MATT 


; 14- 


MAY 


-82 


MATT 


; 28 - 


MAY 


- 82 


MATT 


; 1 8 - 


JUN 


-82 


CURT 


; 1 9 - 


JUN 


-82 


CURT 


: 23 - 


JUL 


-82 


MATT 


: 23- 


NOV 


- 82 


MATT 


;04- 


FEB 


- 83 


MATT 


; 10- 


OCT 


-83 


MATT 


; 1 8 - 


OCT 


-83 


MATT 


; 0 1 - 


MAR 


-1984 


MIKE 


; 1 1 - 


APR 


- 1984 


MIKE 


; 24- 


APR 


- 1984 


MIKE 


;04- 


MAY 


- 1984 


MIKE 


; 1 4 - 


MAY 


- 1984 


MI KE 


! 30- 


MAY 


- 1984 


MIKE 


: 03- 


JUL 


-1984 


MIKE 


; 24- 


AUG 


- 1 984 


MIKE 


; 1 1 ■ 


SEP 


- 1984 


MI KE 


; 2 1 


SEP 


-1984 


MI KE 


; 24 


SEP 


-1984 


MIKE 


: 08 


OCT 


-1984 


MIKE 



NPR FIX 

FIX ZERO BUFFER, SAVE FAILURE 
FIXED TWO STEP BITS SET IN SA R 
SOI TEST FIX 
TEST CRTDS BIT IN OCR 
LEO CORRECTION 
BURST VALUE CORRECTION 
NPR ERROR REPORTING CORRECTION 
IMPLEMENT RICHV'S CODE SAVING 
CODE NOT TO TOUCH FAILUR WORD 
CORRECTIONS OF PREVIOUS EDIT 
PURGE/POLL WIPES RO FIXED 
ADD SIGNITURE ANALYSIS CO 
TOOK EXTRA WORD OUT OP 
REMOVE LAST FAILURE STORE 
FIX CROM TIMEOUT VALUES 
FIX STEP 1 DISPLAY ERROR 
ACLO FIXlONE LAST TIME) 
FROM 4K TO 16K 

SOI CHANGES FOR 8 PORT DI< 

ADO ■♦ORINIT' AT STEP4; 

TOOK OUT DIAPRT -- FOR ALL REFERENCES SEARCH FOR ;MJT(SDI) 
FIXED MAX RING LEN NOT CLEARING RING AREA PROBLEM 
FIXED WRAP FEATURE, LEDS FLASH ; MJT 1 
UDA52 NEW BOARD CHANGES 

UDAS2 NEW BOARD CHANGES - NOW IT WORKS 
CHANGE DCRTST TO REPORT BOARD 2 ERROR 

COMMENTED OUT USD CR TESTS AS CODE REDUCTION ; [U52ECI1 

SPLIT UP U AND D PROC DIAGNOSTICS 

START CHANGING CODE FDR REAL QDA 

CONTINUE TO CHANGE FDR REAL QDA 

CONTINUE TO CHANGE FDR REAL UDA/ODA 

SOI PORT WRAP TEST 8 DFAIL U-CROM TEST 

MAKE HOST SEE SA DATA AT BEGINNING OF TEST (BLO) 

SET QB.MP BITS IN STEP 1 S IPSRUN BEFORE READING (UDSI 

IMPLETMENTEO DMA TEST TO HOST MEMORY 8 NOW USING PURGE 

SIGNAL TO DETECT SA REG WRITE FROM HOST IN STEP 1. 
PUT -ORG 700' AT END OP DIAGNOSTIC SECTION. 
CONDITIONED OUT 1 SECOND TIMEOUT LOOP IN UDIAG. (BL2) 
FIXED PROBLEM IN DMA TEST (BL3I 

ADDED LOOP-ON-TEST CODE, VERIFIED 8 CORRECTED ERROR CODES 
ADDED SA ERROR CODES TO ROUTINES 8 ERROR CALLS 
GENERAL ROUTINE CLEAN-UP 4 ADDING CSTVPE CONDITIONAL 

FOR BOA DEVELOPMENT 
FIX ODA MAXIMUM BURST RATE TO 16. WORDS 

GENERAL ROUTINE CLEAN-UP 8 ADDED PRELIMINARV BOA CODE. 
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KDBSO. MICROCODE., 22 -APR- 19 88 11:18:48.97 



KDBUP DIGITAL EOUIPMENT CORP., 2901 ASSEMBLER VERSION 32 

KDB U-PROC DIAGNOSTICS « INITIALIZATION CODE 



PAGE 072 



16-OCT-1984 BOB E Add ERR03 for Alog/Log check error. 

19- 0CT-19B4 MIKE IMPLEMENT ODA DEFAULT BURST RATE OF 8 WORDS (4. LONGWORDS) 
22-0CT-l9a4 MIKE ADDED SA WRAP MODE FIX AND 

INIT UBURST TO 2 IN SO DMA DOESN'T FAIL 
30-0CT-19S4 MIKE MODIFIED SA WRAP MODE FIX 

05- N0V-19S4 MIKE ADD COMMENT TO ERROR ROUTINE DESCRIPTION t 

CHANGE LITERAL IN RAM BUFFER TEST 
08-N0V-19a4 MIKE SOME COMMENT 8 RAM BUFFER TEST CHANGES 

2e-JUL-1935 MIKE KDB uCOOE FREEZE HERE... 

21-AUG-1985 MATT ADDED A LINE TO SAVE HARDWARE REVISION Imjt06] 

06- SEP-1985 MIKE CHANGE CODE FOR STOP CMD HARDWARE [mrlOOtl 

28- 0CT-1985 MATT ADDED RTOEVEN WITH BICSREN IN POLTST ImjtOSJ FOR HARDWARE CHANGE WITH RTO 
13-N0V-1985 MIKE CHANGE SOME KDB COMMENTS 

8 REPLACED IOC CCEF WITH COONE and NO MERR [mr1002l 

20- N0V-1985 MIKE SKIP BISTOP TEST, PROBLEM CAUSED BY CCEF HARWARE CHANGE tmrlOOBl 
11-0eC-t98S MIKE REMOVE BISTOP TEST (mrlOOAl 
16-JAN-1986 MIKE FIXED THE BI MASTER RESET TIMING PROBLEM WHEN VECTORING TO 

ADDRESSES 7771 ( 7772. (mrlOOSl 
O3-0EC-19SG LESLIE MANUFACTURING 0 BUS TEST [ItKOOlI 

29- JAN-1988 MATT MOD 16 of CODVER in STEP 4 
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KDB U-PROC DIAGNOSTICS 8 


INI TI AL I 2AT1 ON 


CODE 










DIAGNOSTIC 


SPECIALLV 


USED REGISTERS 


oooooo 


LT400 


a O 


: o : 


OLD CODE 


ooooo 1 


UOA 1 


s 1 


; 1 a 


NEW UDA1 ETCH 


000040 


SM 


= 8 I T05 


;STEP1 SPECIAL MODE 


000100 


MP 


: BIT06 


iSTEPI MAPPING SUPPORTED 


000200 


00 


= BIT07 


1 STEP 


1 ODD BYTE ADDRESSING SUPPORTED 


0O0400 


0 lAC 


: BIT08 


iSTEPI ENHANCED DIAGNOSTICS SUPPORTED 


000400 


DI 


! BIT08 


;STEP1 ENHANCED DIAGNOSTICS SUPPORTED 


00 1 000 


OB 


= BIT09 


;STEP1 22 BIT ADDRESSING SUPPORTED 


000400 


SF 


: BIT08 


;STEP« SPECIAL FUNCTION BIT 


00 100O 


B0ARD2 


: BIT09 


: 0 I 


BOARD #1,1: BOARD #2 


1 ooooo 


ERRBIT 


= B I T 1 5 


: 0 a 


NO ERROR, 1 : ERROR 






0 lAGNOSTIC 


EQUATES 




000305 


ECSUML 


: s 305 


; Ecc 


SUM LOWER SVTE 


022000 


ECSUMN 


: : 22000 


: ECC 


SUM UPPER SVTE 


1 76000 


(CCMSK 


: : 1 76000 


; ECC 


MASK 


00001 1 


' SCLR 


: ! 1 1 


; XBUS • SET/RESET XBUS INFC I/O CLEAR 


0000 1 1 


RCLR 


: = 1 1 


; XBUS - SET/RESET XSUS INFC I/O CLEAR 



[mr 1O0 1 1 
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Diagnostic test sequence, with respect to time and each processor 
U-PROC (TEST LABEL ] D-PROC ( TEST LABEL ) 



U . RSTRT : 



D . RSTRT : 



o 



SEQUENCER RE LIABILITV 
SEQUENCER STACK TEST 
ALU TEST lALUTSTI 
CONTROL REG TEST (UCRTSTi 
OPAIL TEST 



SEQUENCER RELIABILITY 
HANG ON I INSTRUCTION (TSTHNGI 
HANG D-PROC (TSTHNGI 
(TSTHNGI 

RUNS THROUGH ALL OF U and D ROM 



If an error occurs hare, the D-PROC will continue to run 
thru the U or D ROM, while the U-PROC reports the error. 



RELEASE 0-PROC (RELBSI 
HANG U-PROC (RELESI 
DISPLAY LEDS (DSLEOS) 
ROM PE TEST (UROMPEI 
RELEASE O-PROC (RELESI 
HANG U-PROC (RELESI 
" (RELESI 
" (RELESI 
" (RELESI 
" (RELESI 
(RELESI 
IRELES) 
RAM PE TEST (URAMPEI 
BI FAST SELF-TEST ENABLED 
IF SO , 

RELEASE D-PROC, 

GOTO FAST TEST (FSTSTl 

RELEASE 0-PROC (RELESI 

HANG U-PROC (RELESI 
(RELESI 

RAM SUFFER TEST (RAMTST) 

RELEASE D-PROC (RELESI 

HANG U-PROC (RELESI 

" (RELESI 

" (RELES) 

" (RELES) 

>' (RELES) 



SEQUENCER STACK TEST 
RELEASE U-PROC (RELESI 
HANG 0-PROC (RELESI 
" (RELESI 
(RELESI 
ALU TEST (ALUTSTI 
DISPLAY LEDS (DSLEOSI 
ROM PE and TIMEOUT (OROMPEI 
BOARD 2 TEST (B2TSTI 
CONTROL REG TEST (DCRTSTI 
RAM PE TEST ( DRAMPE I 
RELEASE U-PROC (RELESI 
HANG D-PROC (RELES) 
" (RELESI 
" ( RELES I 

BI FAST SELF-TEST ENABLED? 
IF SO, 

OOTO FAST TEST (FSTSTl 
HANG D-PROC (RELES) 
RAM BUFFER TEST (RAMTST) 
RELEASE U-PROC (RELESI 

HANG D-PROC [RELESI 
(RELESI 
SDI TEST (SDITSTI 
SEROES WRITE (SDWRTI 
SERDES READ (SDRDI 
ECC TEST (ECCRDI 
RELEASE U-PRDC (RELES) 



Cont i nue . 
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Q 
< 
3 
O 

II 

cc 

o 

u. 

M 
O 



U-PROC (TEST LABELI 



D-PROC (TEST LABEL) 



FSTST : 



SET SI LOOPBACK MODE 
BCAI BUFFER TEST (BCATSTI 
BI PE TEST (BIPE) *PART MFG« 
BIIC SUFFER TEST (BIITST) 
GET BI NODE ID (GETIOI 
SET BI NORMAL MODE 
BIIC BUFFER TEST (BIITST) 
POLL TEST (POLTST) 
BI MEMORY TEST (BIMEM) >MFG> 
LOAD 8IDTYP REGISTER 
CLEAR BROKE BIT IN BICSR 
SET STEP 1 In SA REGISTER 

U .END : 

WAIT sons FOR HOST RESPONSE 
REDO DIAGNOSTIC ??? 
IF SO , 

SET FLAG, RELEASE D-PROC, 
GOTO RESTART (U, RSTRT) 

GOTO INITIALIZATION 

STEP . 1 , 

STEP . 2 , 

STEP . 3 , 

DMA TEST (DMATSTI, 
STEP . 4 , 

GOTO U-PROC IDLE LOOP. 



HANG D-PROC 



(RELESI 
( RELES I 
( RELES I 
( RELES I 
( RELES I 
( RELES I 
( RELES ) 
( RELES ) 
( RELES ) 
( RELES ) 
(RELES) 
(RELES) 



(RELESI 



IF SO, 

GOTO RESTART (D.RSTRTI 



GOTO D-PROC IDLE LOOP 
INITIALIZE DRIVES 
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t o 
torn 



ers are teste 
sure they are 
upe t hat it's 



with CONTINUES 
f unct i oni ng pro 



CALLS and 
Tha STACK i! 



gnostic is rastarted, the D-PROC will Ba within 2 cycles 
C. If it isn't, a race with the registers may occur and 



REGISTERS USED: 

0 (TSTCNT) 



is used as the test counter. 
) holds the Sfl register STEP bits until the D-PROC 
Then, this register baooities 

the D-PROC, to coordinate 




000000 
00000 1 
0O00O2 



1 20457 
013740 
0344S7 



007637 
0063 1 O 
004017 



0 1 0000 
010000 
1 30006 



INC 
MOV 
5TRT; CLR 



R17\0, , BAR IFSCLR 
#<B . NRTY1-B . L00P4-B 



. BREG 
JMPTST 



INCREMENT R17 AND DISPLAY ON 
; DATA BUS. FALL THROUGH TO RESET TIMERS 
;LOAD BREG WITH ABORT CMD , LOOPBACK MODE, 
; SI BAD, ON POi«ER-UP OR WHEN SST IS ENABLED 
;CLEAR UCRO, R17 

; PUSH SE9ERR ADDRESS ONTO STACK FOR 
; POTENTIAL PARITY 



THE 5E0UENCE ERROR CODE IS EXECUTED IN AN ATTEMPT TO CONTROL A FATAL 
SEQUENCER ERROR. 



NOTE: Fatal 



errors, try to display 104000 



000003 013740 006310 I 20004 

000004 034444 004004 100003 



#<B.NRTY+B.LOOP+B.BAO>,BREG XCALL 
CRI , , UCRD 



;LOAD BREG WITH ABORT CMO , 
; LOOPBACK MODE & BI BAD / 
: SeOUENCER ERROR 
^DISPLAY ALL THE LEDS / 
; JUMP TO SEOUENCER ERROR. 
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000005 034443 



DIGITAL EOUIPMENT CORP., 2901 ASSEMBLER VERSION 32 
8 INITIALIZATION CODE 



OOOOOS 
0000O7 



0000 1 1 
0000 1 2 
00001 3 



0000 1 5 
00001 6 



000603 0OO003 JMPTST 



013440 
004240 



OOOOOO 
0OO66O 



030003 
1000 IS 



0000 10 1337SO 0002 10 130003 



O 1 3440 
1 337S0 
013440 



OOOOOO 
0002 1 O 
OOOOOO 



1 27777 
1 00003 
OOOOOO 



0 1 3440 
034443 



OOOOOO 
OOOOOS 



1 200 1 1 
OOOOOO 



ASSUME HANG,E9,R3 
CLR HANG 



NOP 
CLR 



000014 013440 OOOOOO 137777 TSCRPE: 



URUPF 54JUMPN SEOERR ; ERROR IF THIS JUMP WORKS / 

; RESET U-PROC FLAG TO INDICATE 
; NO LOOP ON TEST . 
%CUMPN SEOBRR : ERROR IF THIS CALL WORKS 
I XJMP JUMP :CLEAR TSTCNT(O) / RESET BCAI VALID 

; TRY FIRST JUMP. 
%CALL SEQERR ; ERROR JUMP DID NOT WORK 



LOAD UDD (SA REG I WITH STEP DATA 8 RETURN ROUTINE 



NOP 
MOV 
NOP 



:TRY FIRST RETURN. 

;ERROR IF RETURN 010 NOT WORK. 
i;To Mis-align D-PROC 8 U-PROC 



1 3440, 0 , 1 37777 



; FORCE CR 
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TEST STACK 



PACE 078 



000017 0337S7 000004 110022 



000020 
0O002 1 



000022 
O00023 



031477 
030SS7 



0314S7 
01 6SS7 



010017 
000010 



000O17 
010070 



070020 
137777 



1 30020 
1 00003 



SEOTST: M0» 
1$ : 
2$ : 



OEC\T 
AOO 



DEC 
XDR 



000024 033753 010O04 037777 



00002S 03t4S3 000013 I3007S SEOOI: 



R1 7 

#8 . , R1 7 
R17 

#S« . , R17\N 
#4.R13 



%CNZRD 
XRET 



XCALL 
%JZRa 



2$ 
1$ 
1$ 

SE9ERR 



IF WE GET HERE, BOTH JMP , CALL S RE 
WORKED, ELSE 

ALU ERROR WILL RETURN TO 'SEOERR'. 
SET STACK PUSH COUNT 

LOOP HERE FOREVER IF ALU 

STACK OR NZRO FAILED. 
PUSH '.+1' ON STACK 3 TIMES. 
RETURN HERE 3 TIMES, THEN 

RETRUN TO ' 2$* 1 ' , 
PUSH REAL RETURN ADDRESS 

STACK TEST RETURN HERE 
ERROR IF R17 IS ZERO / 

GO THRU HERE TWICE, 

1st R17= 32. a 2nd R17= 58. 
TEST STACK WRAP-AROUND 

EQUALS RETURN TO ' 1 $ t 1 ' 

STAY THERE 3 TIMES UNTIL STACK 

WRAPS AROUND. 

IF WE GET HERE, WRAP-AROUND WORKS 
WORKS, ELSE RETURN TO -SEOERR'. 
PUSH STACK FULL OF ERROR 
RETURN ADDRESSES. 



b 
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»«**«« 
LEVOO 



ERROR ROUTINES 

Red LEO codes displayed; 

9 (Hex) : BOARD t BAD 
A ( nax ) : BOARD 2 BAD 

Yellow LED codes displayed; 

ON ■ NODE PASSED SELF-TEST 
OFF : NODE FAILED SELF-TEST 

Pornat of error coda that will Be put into the SA register; 

1S1413I211I0 9 8 7 6 5 4 3 2 1 0 

ESSSSPBE T 



CODE 



COUNT 



1 I 

! + 0= Board 1 (PROC) at fault 

I + 1= Board 2 (SOI) at fault 

1 

.f......... 0a D-PROC detected error 

I- li U-PROC detected error 



:BOARD 1 ERRORS - RAMP E /C ROMPE / T I MEOU T RETURN ADDRESS 



000026 004240 OOOOOO 000000 ERRB1A: 

ERRB1Z: 

000027 033747 000040 0100O0 ERRB1E: 
0O0030 133547 0OOO1O 11004S 



MOV 
BIS 



#ERR01 ,UER 
#STEP 1 , UER 



;STEP 3 OR DMA ERRORS 



O00«31 033747 

000032 013740 

000033 13354T 



000240 
007047 
00O040 



1 30075 
1 35577 
1 10045 



MOV 
MOV 
BIS 



*ERROS , UER 
#TEMP2,\N,BAR 
iiiSTEP3 , UER 



%CALL 
XCALL 
%JMP 



CLRTST 
S . LDRB 
ERRB 1 



;ALU TEST ERROR/TSTCNT MAY HAVE GARBAGE 
;SPECIAL LABEL FDR ALG 8 LG RAM TABLE ERROR 
; CONTROL PE/ALU TEST/CR TEST ERRORS 
;SET STEP ONE TO REPORT BR01 ERROR 



;CLEAR TSTCNTfO) 

;RESET INTERRUPT /VECTOR IN R5 
; SET STEP 3 ERROR 
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000034 
000035 



033747 
133547 



000200 
OOOOtO 



1 2007S 
I 1 0045 



000036 033547 000300 120045 ERRBIO^ 



000037 
OOOO40 
0O004 1 
000042 
000O43 
0OO044 



1 1 4544 
033767 
003740 
004240 
033747 
t33547 



000002 
010144 
000037 
OOOOOO 
000340 
900010 



010000 
14207 1 
100043 
1 00043 
010000 
1 1 0045 



ERRB1T 
CRRB 1 B 



000045 133744 000144 1 00O5 1 ERR81: 



000046 
O00O47 
O0OO50 



033747 
133547 
133744 



OOO10O 
OOOO 1 2 
0001 24 



O 1 OOOO 
OOOOOO 
1O0O51 



000052 
000053 
000054 



0000S5 
0000S6 
000057 



033047 
034443 
03345 1 



013740 
013740 
033444 



000007 
000003 
000007 



0O63 1 0 
0063 1 I 
004004 



OOOOOO 
OOOOOO 
1 20243 



0 1 OOOO 
OOOOOO 
1 25633 



; :STEP 1 INIT ERROR 



MOV 
BIS 



#ERRa4 , UER 
#STeP1 , UER 



%CALL 
%JMP 



PASe 080 



CLRTST ;STEP 1 INITIALIZE ERROR 
ERRBI ;SA REG DATA WAS NOT CORRECT 



;;STEP 2, 3 OR 4 INIT ERROR 

BIS #ERR06. TSTCNT , UER %CALL ERRBI 



;STEP 2.3 OR 4 I N I T I A L I Z E ERRO R 
^SET RETURN ADDR IF VECTOR 



:SI TEST ERRORS 



BIT 

Mav\T 

MOV 

CLR 

MOV 

SIS 



*I NO I AG , CR I 
IVER . MER , UER 
#37 , TSTCNT 
TSTCNT 
#ERR07 , UER 
#STEP 1 , UER 



ELSE 



; IN DIAG MODE? 
•/.J2R0 U.UERR ;BI MASTER ERROR IN FUNC MODE, 
■/.JMP SRRB1B :BI MASTER ERROR IN OIAC MODE 

•AJMP ERRBIB ;BI SELF-TEST FAILED OR CMD TIMEOUT ERROR 

:BI TEST ERROR CODE 
%JMP ERRBI :SET STEP ONE TO REPORT BR01 ERROR 



; ; BOARD I ERRORS 



MOV 

; : BOARD 

MOV 
BIS 
MOV 



#<LE04+LE02*DFAIL>,CRI XJMP ERRSET ;LEDS '0110' 9 (haxi OsON 
2 ERRORS 



#ERR02.UER 
#<STEP1'fB0AR02>,UER 



;RAM PE, RAM BUFFER or RAM ERROR ANY PROCESSOR 
:SET STEP 1 S BRD2 TO REPORT BOARD #2 ERROR. 



000051 133547 000204 130052 ERRSET: BIS 



#<LED4+LED1+DFAIL>,CRI %JMP ERRSET ;LEDS '0101' A (hex) 0=DN 
;;ERRSET IS tha diagnostic error trigger point 

%CALL 1$ 



*ERRBITt8IT10,UER 

BIS TSTCNT, UER 

CLR HANG 

MOV UER,DER %C 



SET ERROR S U-PROC BITS IN ERROR REG / 

SETUP RETURN ADDR IF VECTOR. 
SET TSTCNT(O) IN ERROR REG 
CLEAR HANG REG SO D-PROC CAN CONTINUE. 
SEND ERROR STATUS TO 0-PROC ERROR REG / 
WAIT, BI SELF-TEST MAY NOT BE COMPLETE. 



;;This routine is used to help tha O-PROC send the error code to the SA REG 



MOV #<B . NRTV + B . LOOP + B . BAO> , BREG 

MOV #<a.NRT¥ + B.1.00P + B. BAD^-B . NABO> , BREG 

MOV CRI,,UCRD iSCALL UNB . RS 



LOAD BREG WITH ABORT CMD 

LOAD BREG WITH NO ABORT CMD 

SET LEDS ON BOARD 1 / RESET BUS 
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OO0O60 


133544 


OO0OO2 


0 10000 


UHANG : 


BIS 


#1 NO lAG , CRI 






00008 1 


1 33547 


0O02OO 


0 10000 




BIS 


#ERR8I T , UER 






000062 


033740 


0O0364 


1 30272 




MOV 


*SAREG , RO 


%CALL 


LRGADR 


0OO063 


033740 


OOOO04 


OOOOOO 




MOV 


#B IWRCM, RO 






000064 


033440 


005540 


OOOOOO 




MOV 


RO . , BCAID 


IPLCOM 




000065 


03344 1 


005527 


OOOOOO 




MOV 


UER. R1 , BCAID 


S>WRFST 




00OO66 


034447 


005747 


1 30070 




CLR 


UER,, BCAID (PLBWR %CALL 


1$ 


0000B7 


033447 


00000 1 


1 00072 




MOV 


RI.UER 


XJMP 


3$ 


O00O70 


037 1 40 


OOOOOO 


OOOOOO 


1$ : 


XNOR 


RO , RO 




00007 1 


03 T 440 


O 1 OOOO 


0 1007 1 


2S : 


DEC 


RO 


%JNZRO 


2$ 


000072 


033444 


004004 


OOOOOO 


3$ : 


MOV 


CRI . , UCRD 




000073 


01 3740 


0063 to 


0 1 OOOO 




MOV 


#<B.NRTY+B.LOOP+B.BAD>, 


BREG 


000074 


01 3447 


000007 


1 1 0072 




TST 


UER 


%JMP 


3$ 
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SET 'INDIAG' MODE TO RETURN FROM BCAI 
SET ERROR BIT 

OFFSET TO SA REGISTER [BI GPR 11 / 
GO LOAD 81 IC REGISTER ADDRESS. 

DO WRITE COMMAND 

LOAD COMMAND 

SAVE UER IN Rl / 
WRITE ERROR TO Rl 8 FIRST BUFFER 

CLEAR UER INCASE OF VECTOR / 
WRITE LAST BUFFER AND DO THE WRITE 
SETUP VECTOR RETURN ADDRESS 

RESTORE OLD UER VALUE AFTER VECTOR 

INITIALIZE WAIT LOOP COUNT (Sims) 

WAIT FOR PARITY ERROR VECTOR 

RESTORE LEDS ON BOARD I 

LOAD BREG WITH ABORT CMD 

TEST U-PROC ERROR REG / 
LOOP HERE FOREVER . . . 
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CLEAR TSTCNT(O) BECAUSE IT COULD BE FILLED WITH 
OF INIT OR DMA ERROR 



00007S 004240 000000 12TTTT CLRTST: CLR TSTCNT 



;TSTCNT(OI > 0 (COULD BE GARBAGE) 



o 



PUSH STACK FOR STACK 



000076 OOOOS7 0 10017 0S002S PST 



BACK UNTIL STACK PULL, 
MT TSTCNT(O) . 
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000077 
000100 
000101 



037140 000000 130373 
0134SO 010000 050219 
014497 090007 140077 



O0O102 133790 010020 1704S9 T1: 



000103 
000104 



01 3460 
0 14467 



010000 
060007 



0902 1 5 
140102 



XNOR 

NOP\T 

CLR\T 



NOPNT 
CLR\T 



UER, \N 

#< 1024 . »4> , 



•/.CALL ALUTST 
%JN2R0 U.END 
lJUPF TO 



RO %CZRO 



%JNZRa 
%JUPF 



;INITIALI2E RO TO -1 / 00 ALU TEST 

;JUMP IF ERROR 

;L0OP IF U-PROC FLAG SET 

:INIT RO WITH 4K COUNT / 

; DO CONTROL REG DATA INTSGRITV TEST 

lJUMP IF ERROR 

;LOOP IF U-PRDC FLAG SET 



THE FOLLOWING CODE IS USED TO TEST THE OFAIL FUNCTION IN THE U-PROC'S CONTROL 
REGISTER AND THE CONTROL ROM PARITY ERROR FLAG. THIS CODE ALSO CHECKS FOR ANY 
BAD PARITY LOCATIONS WHICH MAY EXIST IN RDM. 

DFAIL PART 1 

The D-PROC will be forced from the hang routine (TSTHNO) in D-PROC ROM and 
go back whan done. The 0-PRDC will increment thru the 0-CRDM, and then go 
across a Known BAD PARITY location (TSCRPEJ, which will sat the control ROM 
Parity error. When DFAIL tost PART 1 is complete, the D-PROC will execute 
the instruction at SEOTST-3 in the D-PRDC ROM. 



■ ; 



OFAIL test error 
CROM parity error 



00010S 
000 106 



000 1 07 
0001 1 o 



O001 1 1 
0001 12 
000113 



1 33S44 
13 1540 



03 1 440 
033757 



O04OO6 
1 20003 



O 1 0000 
1 20377 



O 1 0000 
050027 



0 10 107 
010027 



004240 120000 110027 
013440 120620 01O027 
115544 004004 120455 



BIS 
SUB\F 



DEC 
MOV 



CLR 
NOP 
BIG 



*<DFAIL'l'INDIAG>,CRI,UCRD 



RO 

#377 , R1 7 



%JNZRO 
%JCPE 



1$ 

ERRB 1 E 



TSTCNT XJNCPE ERRB1E 

(TRCLR %JCPE ERRB1E 
#DFAIL,CRI\N,UCRD %CALL INCRTN 



THRU THE D-CROM. 
ELSE 



SET DFAIL BITS TO SEND D-PROC 
ERROR! 106042) IF CPE SET HERE 

SET RO COUNTER TO 7775. 
WAIT HERE TIL D-PROC TESTS D-CROM PE. 
ERROR! 106042) IF CPE IS SET HERE, 

STUFF R17 WITH HIGH VALUE JUST 

INCASE D-PROC IS IN SEOUENCB TEST NOW 

THIS WILL FORCE THE D-PROC TO 

STAY IN THAT LOOP. 
ERROR! 106040) IF CPE NOT SET HERE / 

CLEAR TSTCNTIO) . 
ERROR! 106040) IF CPE 

RESET I/O CLEAR. 
RELEASE D-PRDC FROM OFAIL TEST 

INCREMENT TSTCNT(«) / RETURN. 



IS SET HERE, ELSE 
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000114 133740 00002O 120455 



OOOI <S 
0001 t 6 
OOO 1 1 7 



000 1 20 
000121 



000122 
000 123 



000 1 24 
000 1 25 
OOO 1 2S 



000131 
OOO 132 
OOO 133 
OOO 134 
OOO 135 



033544 
1 3 1 540 
013440 



03 1 440 
004240 



013440 
033443 



035544 
013440 
1 35544 



004 100 
000003 
0OO62O 



010000 
1 20000 



1 20000 
120837 



004 1 00 
000000 
004004 



OIOOOO 
000000 
OIOOOO 



01012O 
OS0027 



1 10027 
000027 



OIOOOO 
OOOOOO 
000000 



003760 
0I3TS0 
033761 
01 3460 
0 14467 



01OO30 
017001 
013001 
OIOOOO 
060007 



170455 
I 60455 
1 7047 1 
0502 1 5 
1 40 1 32 



000136 013460 OIOOOO 



OFAIL PART 2 




Pap i t y error, 
the instruct ion 



forced from the hang routine (TSTHNG) in 
The D-PROC w(11 increment thru the U- 

PARITV location (TSCRPE), which will set 
OFAIL test PART 2 is complete, the 0 

SEOTST-1 in the D-PROC ROM. 



CROM, and then go 
he Control ROM 



; NOTE: Error 



in this 
- DFAIL 
106042 - CROM parity error 



ine display the following in the SA register^ 



BIS 
SUB 
NOP 



DEC 

CLR\F 



NOP 
MOV 



BIC 
NOP 
BIC 



#< 1 024 . *4> , RO 

#USK , CRI , UCRD 
#3 , RO 

(TRCLR 



RO 

TSTCNT 



R17,HANG ORCLR 



OUSK, CRI , UCRD 
#DFAIL , CRI , UCR 



INIT RO WITH 4K COUNT / 
INCREMENT TSTCNTIOI / RETURN. 

SET U8K BIT TO SEND D-PROC THRU THE U-CROM. 

SET RO COUNTER TO 7775. 

RESET CPE WITH I/O CLEAR, 
Just incase CPE was generated while 
switching DFAIL test from D-CROM to U-CROM. 



%JNZRO 
%JCPe 



%jNcpe 

%JCPE 



2$ 

ERRBie 



ERRBIE 
ERRBIE 



TESTS U-CROM PE. 
SET HERE, ELSE 



000127 013443 010623 010127 3$; 



0OOI3O 133744 004362 120236 



%JNZRO 3$ 



;WA!T HERS TIL D-PROC 
^ ERROR ( 106042 ) IF CPE 
; CLEAR TSTCNT ( 0 ) . 
;ERROR( 106040) IF CPE NOT SET HERE 
;ERROR( 106040) IF CPE IS SET HERE / 
,■ RESET CPE WITH I/O CLEAR / 
; SET HANG REGISTER SO WE CAN WAIT FOR 
: THE D-PROC TO RESET HANG LATER. 
;CLEAR USK SIT TO RETURN O-PROC TO 0-CROM 
;WASTE A CYCLE BEFORE D-PROC RESTARTS 
iRELEASE D'PROC FROM DFAIL TEST TO START 
; EXECUTING IT'S SE9UENCER TEST. 
;WAIT HERE TIL D-PROC GETS TO •RELES+2' / 
; RESET CPE WITH I/O CLEAR, 
J Just incase CPB was generated while 
; Switching D-PROC from U-CROM to D-CROM. 



HU . T3 ; 
HU . T4 : 
HU . T5 : 
HU . T6 : 



MOV 


*<LEDS+INDIAG> 


CR I . UCRD 


%CAL L 


OSLEOS ; TURN ALL LEOS OFF / 




MOV\T 








; ROTATE LEO DISPLAY. 




#30, TSTCNT 


%CZRO 


I NCRTN 


;INITIALI26 TSTCNT(O) FOR NEXT TEST. 




MDV\T 


# 1 , \N , BAR 


%CZRO 


INCRTN 


^LOCATION OF RAM PE / INC TST CNT / RTN 




MOV\T 


# 1 , R 1 , BUF 


%CZRO 


UROMPE 


: CLEAR RAM PE / ROM PE TEST 




NOP\T 




%JNZRO 


U . END 


;JUMP IF ERROR 




CLR\T 


UER, \N 


%JUPF 


T2 


;LOOP IF U-PROC FLAG SET 




NOP\T 




liCZRO 


RELSS 


ZHANG U-PROC, RELEASE D-PROC TO DO BOARD 


DIAGS 










: AND RAM PE TEST . 
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OOOI 37 
000 1 40 
000 1 4 1 
OOO 1 42 

OOO 1 43 
OOO 1 44 



000 146 
000 1 47 
OOO 1 50 
000 1 5 1 
000 1 52 



Q 
< 

o 

II 

a 
o 

u. 
CO 

u 

CO 



The U-PROC cans its BOARD 2 diagnostic 



013460 
0 13460 
0 14467 
034443 

132444 
0 1345 1 



OIOOOO 
OIOOOO 
060007 
100003 

000004 
0000 1 1 



1 70475 
0502 1 5 
150136 
150 145 

0 1 0000 
100153 



NOP\T 
NOPST 
CLR\T 
CLR\F 

NEG 
TST 



UER , \N 
HANG 



CRI 
DER 



%CZRO URAMPE 
%JNZRO U.ENO 
%JUPF HU.T6 
XJNFTEST HU.T7 



000145 013460 OIOOOO 170232 HU.T7: NOP\T 



0 13460 
000660 
0134SO 
0 14467 
0 13460 



0 1 0000 
0 1 000 1 
0 1 OOOO 
060007 
OIOOOO 



1 70505 
1 70455 
0502 1 5 
1 401 46 
1 70232 



NOP\T 
AOD\T 
NOP\T 
CLR\T 
NOP\T 



#1 , TSTCNT 



%CZRO 

%CZRO 
%C ZRO 
XJNZRD 
%JUPF 
%CZRO 



RAMTST 
INCRTN 
U.ENO 



RAM PE TEST 

JUMP IF ERROR 

LOOP IF U-PROC FLAG SET 

JUMP IF NOT BI FAST SELF-TEST, ELSE 

RELEASE O-PROC 
INDICATE BI FAST SELF-TEST TO THE D-PROC 
JUMP TO COMPLETE BI TESTING / 

DID THE D-PROC HAVE AN ERROR? 

;HANG U-PROC, RELEASE D-PROC TO DO RAM BUFFER TEST. 
; RAM BUFFER TEST. 

MNITIAIIZE TSTCNT(O) FOR NEXT TEST. 

iJUMP IF ERROR 

;LOQP IF U-PROC FLAG SET 

;HANG U-PROC, RELEASE D-PROC TO DO REST OF 
: BOARD 2 DIAGNOSTICS. 



o 
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000153 


013440 


010000 


010215 FSTST: 


NOP 




%JNZRO 


U . END 


;JUMP IF ERROR 


0OO1S4 


033746 


00032 1 


010000 


MOV 


#<B . NRTV+B 


LOOP-fB . LEDI-B 


. NABa> , Re 


;STDRE BREG VALUE IN R6, 

; NO ABORT CMO, ASSUME THAT BIIC SELF-TEST OK, 
; LOOPBACK MODE B NO RETRY 


000155 


015546 


1 1 soot 


056237 


BICVF 


#B . NABO, R6\N , BREG %JSTOP BI.STP ; JUMP IF BI STOPPED, ELSE [ mr 1 00 1 1 


















ABORT BI COMMAND (RESET BIICI 


000156 


033446 


006006 


010000 


MOV 


R6, , BREG' 






LOAD BREG 


0001 57 


133745 


000100 


12050 1 


MOV 


*< 1024 . s 1 6 


>,UBAR %CALL 


RAMZAP ^ CLEAR 1 6K RAM BUFFER AFTER SFT50 


0001 60 


013740 


007266 


000000 


MOV 


«BADRH, \N , BAR 




POINT TO HI WORD OF BI BASE ADRS IN RAM 


00016 1 


1 137 40 


003 140 


0 1 0000 


MOV 


AKLW-rlDACO , \N,BUF 


ISTORE LONGWORD DATA LENGTH < 10 ACCESS ENABLED 


















IN HI WORD OF BI BASE ADDRESS 










; lOo Bi 


t est i ng in 


LDOPBACK mode 




000162 


003740 


000001 


1 20530 


MOV 


#1 ,TSTCNT 


%CALL 


BCATST 


LOAD TEST COUNT / 
DO BCAI REGISTER FILE TEST 


000 1 63 


O33760 


0 1 0004 


1 603 1 3 


MOV\T 


»B I CSR, RO 


7.CZR0 


RDCMD 


READ BI CONTROL REGISTER 


000 1 64 


1 1 466 1 


0 1 00 1 0 


140 165 


BIT\T 


#<STS> , R1 


7.T2R0 




SELF-TEST SUCCESSFUL SET7 


coot 65 


0 13447 


0 1 0007 


1 50042 


TST\F 


UER 


%J2R0 


ERRB 1 T 


ERROR IF STS NOT SET 


0001 66 


003760 


0 1 0002 


170630 


MQV\T 


#2 , TSTCNT 


%CZRa 


B I PE 


LOAD TEST COUNT / 
DO BI PARITY TEST 


00O1 67 


003760 


010003 


1 6075 1 


MOV\T 
; ; Do B I 


#3, TSTCNT 
t est i ng in 


%C2R0 
NORMAL made 


BI ITST 


LOAD TEST COUNT / 
DO BIIC BUFFER TEST 


O0O1 70 


033766 


010221 


1 60253 


MOV\T 


#<B . NRTYtB 


LEDtB . NABO> , 


R6 %CZRD GETIO ;ST0RE BREG VALUE IN R6, 


















1 LOAD BREG WITH NO RETRVS, 


















; SELF-TEST OK t NO ABORT CMD / 


















; GET NODE ID 


0001 7 1 


033466 


0 1 6006 


1 802S2 


MOV\T 


R6 , , BREG 


HCZRO 


TSTRTN 


LOAD BREG 


000172 


003760 


010004 


1707S1 


MOV\T 


#4 , TSTCNT 


%CZR0 


BI ITST 


LOAD TEST COUNT / 
DO BIIC BUFFER TEST 


0001 73 


003760 


010005 


17 1014 


MOV\T 


#5 . TSTCNT 


%CZRO 


POLTST 


LOAD TEST COUNT / 
DO POLL TEST 


000 174 


100260 


01 0000 


170252 


INC\T 


TSTCNT 


%CZRD 


TSTRTN 


LOAD TEST COUNT [mr10041 


000175 


1OO260 


010000 


171026 


INC\T 


TSTCNT 


%CZRD 


BIMEM 


LOAD TEST COUNT / 
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;^Write tne UCODE VERSION 8 DEVICE TYPE to the BIDTYP register 



000176 
OO0177 
000200 
000201 
OO0202 
0OO203 
000204 
000205 



OOO206 
000207 
000210 



00021 1 
000212 
0002 1 3 



013460 
033740 
1 35542 
013740 
1 33542 
03374 1 
13354 1 
033740 



033740 
1 1454 1 
033760 



033740 
1 14542 
133741 



0 1 0000 
OOOOOO 
000377 
007275 
000023 
00001 6 
OOOOO 1 
OOOOOO 



0O0O04 
000O2O 
010004 



000054 
OO0040 

o tool 1 



0502 15 
1 203 I 3 
OOOOOO 
13562 1 
O 1 0000 
O 1 0000 
O 1 0000 
1 20302 



1303 13 
0 1 0000 
070302 



1 303 t 3 
OtOOOO 
0502 1 5 



NOP\T 

MOV 

BIC 

MOV 

BIS 

MOV 

BIS 

MOV 



#B I DTVP , RO 
#HIBYT , R2 

#BUFP49,SAR 7.C 
#<CODVER>«256 . , R2 
#<B.DTYP>aL0BYT,R1 
#<B.DTYP>amBYT,R1 



%JNZRD 
%CALL 



«BIDTYP , RO 



'/.CALL 



U . END 
RDCMD 



WRCMD 



JUMP IF ERROR 

READ BI DEVICE TYPE REGISTER 
INIT uCODE VERSION BITS 

SAVE THE HARDWARE VERSION NUMBER Emjt08] 

LOAD HI 6ITS OF DEV REV FIELD (uCODE VERSION! 

LOAD LG BITS 8 

HI BITS OF DEVICE TYPE FIELD 
WRITE BI DEVICE TYPE REGISTER 



Clear BROKE bit in BIC5R register 

■/.CALL RDCMD 
%CNZRD WRCMD ; 
End diagnostics if HOST WROTE to SA REG 
%CALL RDCMD 



MOV 
BIT 
MDV\T 



#BICSR, RO 
HfBROKE , R1 
*BICSR,RO 



MOV 

BIT 
MOV\F 



illBIWSTA,RO 
#<GPRt > , R2 
#<STEPt'l'OI>,Rt %JNZRO U.END 



0O0214 033541 000140 130365 



#<MP-»SM> , R1 



READ BI CONTROL REGISTER 
IS BROKE BIT SET? 
IF SO, GO RESET BROKE BIT 

else WRITE STEP 1 data to SA REG 

READ BI WRITE STATUS REGISTER 
WAS SA REG WRITTEN BY HOST? 
JUMP IF DATA RECEIVED FROM HOST, ELSE 
LOAD R1 WITH STEP 1 DATA - 
(DON'T SET 22 BIT ADDR OH BI) 
ENHANCED DIAGNOSTICS, 
MAPPING«SPECIAL MODE BITS 8 

SEND STEP DATA TO HOST SA REG IN LOOPBACK MODE 
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■i :)002 1 5 


01 345 1 


0000 1 1 


OOOOOO 


U . END ; 


TST 


DER 




' 0002 1 6 


0 13447 


0 1 0007 


040055 




TST\F 


UER 


%JN2R0 


0002 1 7 


033746 


0 1 ooos 


04004S 




MQV\F 


#5 , R6 


•/.JN2R0 












; ; End 


d i agnost i cs if 


HOST WROTE 


000220 


033740 


0000S4 


130313 


1$^ 


MOV 


#B IWSTA , RO 


XCALL 


00022 1 


1 1 4542 


0OOO40 


0 1 0000 




BIT 


#<GPR 1 > . R2 




000222 


034483 


010003 


05 1 1 47 




CLR\T 


HANG 


%JN2Ra 


000223 


013440 


000000 


120243 




NOP 




%CALL 


O00224 


03 1 448 


000008 


OOOOOO 




DEC 


R6 


00022S 


034443 


010003 


040220 




CLR\F 


HANG 


%JN2R0 


OO0226 


0 1 3440 


OOOOOO 


OOOOOO 




NOP 






000227 


004240 


000000 


120252 




CLR 


TSTCNT : 


%CAL L 


000230 


013440 


OOOOOO 


120252 




NOP 




%CALL 


O0023 t 


0 1 3440 


OOOOOO 


1 00OO2 




NOP 




%JMP 



WAIT 
1$ 



TSTRTN 
TSTRTN 
U . RSTRT 



;DID THE D-PROC HAVE AN ERROR? 

:IF SO, LET U-PROC HELP REPORT ERROR TO HOST 
; DID THE U-PROC HAVE AN ERR0R7 

;IF SO. REPORT SOMETHING WENT WRONG WITH BD 1, ELSE 
INITIALIZE HOST RESPONSE WAIT COUNT. 

:G, elSG RESTART DIAGNOSTICS again... 

:READ BI WRITE STATUS REGISTER 
;WAS SA REG WRITTEN BY HOST? 
; IF SO. RELEASE 0-PROC / 

; JUMP TO STBP.1 TO START INITIALIZATION 
;WAIT 10ms 

{SHOULD WE LOOK AT SA REG AGAIN? 
;JUMP IF YES, ELSE 

: RELEASE D-PROC TO BE WITHIN 2 CYCLES 
: OF THE U-PROC WHEN REDOING THE DIAGNOSTICS, 
;RELEASB D-PROC / WASTE AN INSTRUCTION. 
; AN SOME MORE INSTRUCTIONS 

; SO D-PROC CAN RESTART IN SEOUENCE WITH U-PROC. 
: GO REDO DIAGNOSTICS... 
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D-PROC FROM HANGING A 
tG REGISTER IS CLEARED 



LET 



ma 0-PROC ERROR 



RETURN WILL OCCUR 
GISTER (R7) will be tested on return. 



O00232 034443 000OO3 120252 RELES: CLR 



000233 033743 

000234 013451 

000235 013443 



00000 1 
01001 1 
O00003 



OOOOOO 
1 37777 
1 10234 



# 1 , HANG 



TST 
TST 



LL 
%RZRO 



TSTRTN : RELEASE 0-PROC AND 

: WASTE ONE INSTRUCTION. 

; KEEP SOMETHING IN HANG 

:IF ZERO, TEST 0-PROC ERROR/RETURN 

1$ /SEE IF PROC SHOULD LEAVE LOOP? 



DISPLAY LEDS 



TO SHOW THAT THEV DO FLASH AND THAT THE CODE IS WORKING 



of f 
of F 
off 
on 

CALLS WAIT 



Off 
Off 



2 

Off 

on 
off 

Off 



off 
off 
of f 



CR HAS LEDS SET OFF 8 IN 



000236 
000237 
000240 
00024 1 
000242 



1 33742 
013467 
035 1 44 
033 144 
073442 



0O0020 
030007 
004002 
004002 
000002 



OOOOOO 
167777 
1 20243 
OOOOOO 
I 10237 



MOV 

TSTNT 



BIS 
SHF\L 



#<LED1 > , R2 
UER 

R2 , CRI , UCRD 
R2 , CRI , UCRD 
R2 



; START WI TH LE0#1 
%RNEG ;JUMP IF DONE, ELSE 

%CALL WAIT ;LED ON 

;LEO OFF 
XJMP 1$ iNEXT LED 



o 
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; ;«**«*:( 

! LEV02 



«««««*«*«*««*««««**««*« 



WA I T 

WAIT APPROXIMATELY 1 OmS , BASED ON 346nS SEQUENCER CLOCK 
I nput : 
Out put ; 



none 

RO is changad. 
• ************************ **'*^ 



»«««««*! 



********************* 



000243 
000244 
00024S 



1 33740 
03I44O 
013440 



0001 ei 
OIOOOO 
000000 



000000 
O0O244 
127777 



WAI T : 
1$ ; 



MOV 
DEC 
NOP 



«I70«00, RO 
RO 



%JN2R0 
%RET 



INITIALIZE LOOP TO 1 0 . ms COUNT 
;KEEP LOOPING TIL DONE 
; RETURN 



[«*««*««* 



LEV01 

WAITS 

WAIT APPROXIMATELV 177US, BASED ON 34Sns SEQUENCER CLOCK 
I nput : 
Out put : 



**************** 



none 

RO is changed. 



*********** 



OO024S 
000247 
0002S0 



1 33740 
03 t 440 
O I 3440 



00OOO2 
OIOOOO 
000000 



OIOOOO 
000247 
1 27777 



WAITS : 
1$ : 



MOV 
DEC 
NOP 



#1000, RO 
RO 



%JN2R0 
y.RET 



****************************** 

INITIALIZE LOOP TO 177. US COUNT 

KEEP LOOPING TIL DONE 

RETURN 



000251 034447 000007 



************************* 
LEV01 OR LEV02 
C L RE RR 

CLEAR THE ERROR REG ( R7 ) 
**************************************** 
CLRERR: CLR UBR %RET 



*******************i 



************* 



*********** 



************************ 
;CLEAR AND RETURN 



<«««*«* 
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000252 013447 OOOO07 127777 



TSTRTN ROUTINE 

«*«.«««**««***«*«*****««****«*«*«*«««*«*««««*****«****** 
TSTRTN: TST UER %RET 



****************** 



RETURN 

THIS RETURN IS USED BY OTHERS 
FOR THE SAME PURPOSE: SET RETURN STATUS 
TO SEE IP THE NEXT TEST IS EXECUTED 



***************** 



t********* 



;*************************************************> 

GET NODE ID FOR NORMAL MODE TESTING 

I nput : 

(Entersd at GETID] 
non« 

(Entered at SHFID) 

R1 contains NODE ID to b« shifted into the BI BASE ADDRESS 
LOCATION In RAM. 

Out put : 

RAM location BADRL will have the LO word of the si BASE 
ADDRESS with the Shifted NODE 10 value. 

RAM location SADRH Will have the HI word of 
ADDRESS with the Shifted NODE ID value, 
LENGTH a 10 ACCESS enabled. 



BI BASE, 
longword DATA 



;*********** 



iex******» 



»««»««*«****«*****«*««*»*«« 



*************** 



0002S3 


03374O 


000004 


1 303 1 3 


GETID: 


MOV 


#B ICSR , RO 


%CALL 


000254 


OOA2AO 


oooooo 


OOOOOO 


SHFID: 


CLR 


0 




000255 


03454 1 


OOOO 1 7 


OOOOOO 




AND 


ONODE I D , Rl 




000256 


033740 


0000 1 5 


OOOOOO 




MOV 


# 1 3 . , RO 




000257 


06344 1 


0 1 OOO 1 


1 50263 


1$: 


ROTXLOF 


R 1 


%JZRO 


000260 


003660 


030001 


1 40261 




BIS\T 


#BIT00.0 


%TMSB 


00026 1 


035S4 1 


00000 1 


OOOOOO 




BIC 


#B ITOO , Rl 




000262 


03 1 440 


OOOOOO 


1 10257 




DEC 


RO 


%JMP 


0O0263 


013740 


0072SS 


135620 


2$: 


MOV 


*BADRL, \N , BAR 


%CALL 


00O264 


103640 


0031 40 


1 00252 




BIS 


#<LW'»IOACC> ,0, 


SUF %JMP 



READ BI CDNTROL REGISTER 

INIT 0 VALUE 

SAVE NODE ID 

# OF SHIFTS FOR ID 

JUMP IF DONE SHIFTING, ELSE 

SHIFT 0 « Rl LEFT AGAIN 
IF MSB OF Rl SET, THEN SET LSB OF Q 
CLEAR BIT ROTATED FROM MSB TO LSB 
COUNT DOWN SHIFTED BITS / 

CONTINUE -TIL DONE 
STORE LO WORD OF BIIC BASE ADRS IN RAM 
STORE HI WORD OF BIIC BASE ADRS IN RAM / 

TEST UER a RETURN . 
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LOAD 81 


REGISTER A 


IDRESS (WIT) 


< NODE 10) 






Input : 


RO contain 
RAM 1 ocat i 
( i nc 1 u 


3 Offset to 
3n BADRL car 
:les NODE ID 


tne BI REGISTER to ba «c< 
tains the LO word of the 
i f NORMAL mode ) . 


BI Bl 


SE ADDRESS 


Output : 


( Inolui 


)es NODE ID 


i f NORMAL modal . 


BI BA 


SE ADDRESS 



000265 
000286 
000267 
000270 
0O027 1 



0 I 3740 
033SOO 
033440 
013740 
01 3700 



007265 
000003 
00SS60 
007266 
00S763 



OOOOOO 
010000 
O1OO00 
OOOOOO 
1 27777 



MOV #BADRL , \N, BAR 

BIS ( BUF I , RO 

MOV RO, , BCAID (PLADD 

MOV OBADRH , \N, BAR 

MOV ( BUF I , \N , BCAI 0 (PHADO 



:POINT TO LO WORD OF BI BASE AORS IN RAM 
;6ET LO WORD OF ADRS WITH NODE ID / 
;LOAD LO WORD OF ADDRESS 

;POINT TO HI WORD OF BI BASE ADRS IN RAM 
;GET HI WORD OP ADRS WITH NODE ID, DATA 
: LENGTH a 10 SPACE ACCESS CODE / 
; LOAD HI WORD OF ADDRESS / RETURN 



LOAD 81 REGISTER ADDRESS (without NODE ID for error routine) 



Output .' 



BI REGISTER to be 



000272 
000273 
000274 



000275 
O002 7 6 
O00277 
000300 
00030 1 



033440 
1 33740 
033440 



O 1 3440 
O 1 3440 
O I 3440 
O13440 
013440 



005560 
000140 
0O576O 



OOOOOO 
OOOOOO 
OOOOOO 
OOOOOO 
OOOOOO 



0 1 0000 

000600 

127777 



OOOOOO 
OOOOOO 
OOOOOO 
OOOOOO 
127777 



RO. , BCAID 
#<LW+IOACC 
RO, , BCAID 



NOP 
NOP 
NOP 
NOP 
NOP 



JWASTE SOME TIME 

iWASTE SOME TIME 

iWASTE SOME TIME 

;WASTE SOME TIME 

;WASTE SOME TIME 
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SUBROUTINE 



in BI LOOPBACK or NOR 



Output : 



ns 81 WRITE 
R1 contains data to be 1g 
R2 contains data to be 1c 



rd of a SI REGISTER. 



RAM location RGDATL will get data from R1. 
RAM location RGDATH will get data from R2. 

BRE6 will nave LOOPBACK enabled if this routine was entered 



000302 


013440 


OOOOOO 


130265 WRCMD: 


NOP 


000303 


033740 


000004 


OOOOOO 


MOV 


000304 


033440 


00SS40 


OOOOOO 


MOV 


000305 


0 13740 


00727 1 


OOOOOO 


MOV 


000306 


03344 1 


003001 


135621 


MOV 


000307 


0 13740 


00727 1 


OOOOOO 


MOV 


0003 1 0 


0 1 3700 


005523 


OOOOOO 


MOV 


0003 1 1 


013740 


1 17272 


O06237 


MOV 


0003 1 2 


01370O 


005743 


110323 


MOV 



%CALL 

IPLCOM 
BAR 

%CALL 

BAR 



*BIWRCM, RO 
RO, , BCAID 
#RGDATL , \N, 
R1 , . BUF 
#RGDATL , \N , 
(BUF), BCAID (FWRFST 

#RGDATH , \N , BAR %JSTOP 8I.STP 
(BUF), BCAID (PLBWR %JMP WTCMDD 



:G0 LOAD BIIC REGISTER ADDRESS 
;GET WRITE COMMAND 
: LOAD COMMAND 

;POINT TO LO REG DATA LOC IN RAM 
^STORE REGISTER DATA 

;POINT TO LO REG DATA LOC IN RAM 
:WRITE FIRST BUFFER 
; JUMP IF 8 1 STOPPED / 

; POINT TO HI REG DATA LOC IN RAM 
iWRITE LAST BUFFER AND DO THE WRITE / 
; GO WAIT FOR CMD COMPLETE 8 ERROR FREE / 
: RETURN 



[mr 1001 ] 



KOBUP 
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0OO313 


01 3440 


000000 


130265 RQCMD: 


NOP 


%CALL 


BRGADR 


GO LOAD BIIC REGISTER ADDRESS 


0003 1 4 


033740 


000001 


000000 


MOV 


HIBIRDCM, RO 




GET READ COMMAND 


0003 IS 


033440 


1 1SS40 


006237 


MOV 


RO, , BCAID IPLCOM %JSTaP 


B I . STP 


JUMP IF 61 STOPPED / LOAD COMMAND 


00031 B 


0I3440 


OO0420 


130323 


NOP 


(PCORD %CALL 


WTCMDD 


DO THE READ / 
GO WAIT FOR CMO COMPLETE S ERROR 


0003 1 7 


013740 


007271 


000000 


MOV 


*RGDATL , \N , BAR 




POINT TO LD REG DATA IOC IN RAM 


000320 


01 3440 


OOOSOO 


000000 


NOP 


VRDFST 




READ 1ST BUFFER 


00032 1 


O33701 


0037 1 5 


otoooo 


MOV 


( BCAIS ) , R1 , BUF IPRDNXT 




GET DATA FROM 1ST 6CAI BUFFER / 
READ NEXT SUFFER. 


000322 


033702 


003015 


127777 


MOV 


(BCAIS) ,R3,BUF %RET 




GET DATA FROM NEXT BCAI BUFFER / 
RETURN . 
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SUBROUTINE RDCMD 

ROCMD will iSSUS • BI READ COMMAND in BI LOOPBACK or NORMAL mode. 
I nput ; 
Out put 



RO contains read comniand literal. 



o 



R1 Will havs data of 1st tauffer read . 
R2 win hava data of NXT buffer read. 

Errors in this routine display the following in the SA register; 
106340 - BI COMMAND TIMOUT error 



**««*««««*««***««««*********««*««««**** 



[**««««»«*««***«««««« 
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;**«*««;«««««*««»****«««««****«*««*«*«««*«««*«*******«*««*«««******«««««**«**** 
WAIT FOR COMMAND COMPLETE AND ERROR FREE 

This routine will wait approximately 10. seconds before flagging a BI 
COMMAND TIMEOUT error. 

Upon entering this routine, MERR is checked before issuing a BI READ 
or WRITE COMMAND. If MERR iS Set, the command is never started. If 
MERR is clear, wait for NCDONE (Command Not Done), which indicates the 
BI COMMAND has started. If this does not occur within a certain amount 
of time, then retry the c ommand once. If NCDONE is not true after one 
retry, then a BI CMD TIMEOUT error is reported. When NCDONE is true, 
then wait for COONE [ Command Dona) to be assert ed. If CDONE is not 
detected within lo.sec, a BI CMD TIMEOUT error is reported. If CDONE 
is detected, the routine checks MERR (Master Error) and exits. 

I nput : 

RO contains the BI COMMAND literal (BIRDCM or BIWRCM). 

Out put : 

R1 < R2 will be destroyed. 

NOTE: Errors in this routine display the following in the SA register; 
106340 - BI COMMAND TIMOUT error 

;***«*«*««*««««««*«* 



000323 


033741 


1 40200 


000037 


WTCMDD : 


MOV 


#126. ,R1 


%JMERR 


ERRBIM 


ERROR IF MASTER ERROR / 


I mr 10021 




















SETUP TIMEOUT COUNT TO BE SHORT 




000324 


033742 


1 60002 


100337 




MOV 


#2 , R2 


7. JNCDONE 


4$ 


UUMP IF BI COMMAND STARTED / 


[mr 1002 ] 




















SETUP COMMAND RETRV COUNT 














; Start 


BI START COMMAND 


t i meout 








0O032S 


03 1 44 1 


1 6000 1 


1 40337 


1$: 


DEC\F 


R1 


KJNCDONE 


4$ 


JUMP IF BI COMMAND STARTED / 


1 mr 1002 ) 




















DONE WITH CMD START WAIT LOOP YET? 




000326 


03 1 442 


O1OO02 


050325 




DEC\F 


R2 


7.JN2RD 


1$ 


JUMP IF NOT, ELSE 






















LAST COMMAND RETRY ? 




000327 


1 14544 


010002 


010331 




BIT 


#INDIAG , CRI 


%JNZRD 


2$ 


RETRY COMMAND IF NOT, ELSE 






















ARE WE IN DIAG MODE? 




0OO33O 


033742 


O1OO02 


050042 




MOV\F 


#2,R2 


%JN2R0 


ERRB1T 


OIAG MODE CMD START TIMEOUT ERROR, 


ELSE 




















SETUP COMMAND RETRY COUNT 




0O033 1 


1 12540 


000004 


OOOOOO 


2$: 


CMP 


#B IWRCM, RO 






WAS IT A 81 WRITE COMMAND ? 




000332 


03374 1 


010200 


010334 




MOV 


#1 26 . , R1 


%JNZRO 


3$ 


JUMP IF NOT / 






















SETUP TIMEOUT COUNT TO BE SHORT 




000333 


013440 


00064O 


1 10325 




NOP 


(PGOWR 


%JMP 


1$ 


RETRY BI WRITE CMD 




000334 


1 1 2540 


OO0001 


OOOOOO 


3$: 


CMP 


#B IRDCM, RO 






iWAS IT A BI READ COMMAND ? 




000335 


013760 


01S310 


050334 




MOV\T 


HKB . NRTV«B . LODP'^B . BAD> ,BREG %JN2Ra 3$ iHANG IF NOT (COMMAND?) 






















: LOAD BREG WITH ABORT CMD 




000336 


013440 


000420 


1 00325 




NOP 


VGORD 


%JMP 


1$ 


; RETRY BI READ CMD 














; Start 


BI COMMAND COMPLETE 10 Second timeout 




000337 


133742 


1 60002 


000346 


4$; 


MOV 


#1000 , R2 


%JCDONe 


6$ 


JUMP IF CMD DONE / 


Imrl0021 


KDBUP 




KDB50 . 


MICROCODE 


. . 22-APR 


■1986 11 


: 16:46.97 
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000340 


031441 


I 60OO 1 


050346 


5$: 


DEC\F 


R1 


%JCDONE 


00034 t 


03 1442 


0 10002 


05O34O 




DEC\F 


R2 


%JNZRO 


OO0342 


13374 1 


0101 SI 


010340 




MOV 


#70400 , R1 


%JN2Ra 


>00343 


1 14544 


000002 


0 1 OOOO 




B I T 


#INDIAG.CRI 




000344 


0 13440 


0 10000 


110337 




NOP 




%JZRO 


000345 


0 13440 


oooooo 


1 1 0042 




NOP 




5iJMP 


000346 


0 13440 


1 40000 


0 1 0037 




NOP 




%JMeRR 


000347 


013440 


oooooo 


127777 




NOP 




%RET 



4$ 

ERRB 1 T 
ERRB 1 M 



SETUP CMD CMPL OUTER TIMEOUT COUNT 
JUMP IF CMD DONE / [I1iria02] 

DONE WITH CMD CMPL INNER WAIT LOOP YET? 
JUMP IF NOT, ELSE DEC OUTER COUNT / [nirl0041 

DONE WITH CMD CMPL OUTER WAIT LOOP VET? 
JUMP IF NOT / 

SETUP INNER LOOP AGAIN ( 1 OmS I 
ARE WE IN DIAG MODE? 
KEEP WAITING IF NOT DIAG MODE 
ERROR IF CMD TIME OUT 

ERROR IF MASTER ERROR Imr1002] 
RETURN [mr 10021 
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RESET BIIC BUS ERROR 



Output : 



000350 137742 

000351 033741 

000352 033740 



000200 
000007 
OOOO 1 O 



0 1 OOOO RS.BBR: MOV 
0 10000 MOV 
100302 MOV 



#77777 , R2 
#7 , R1 
«BIBtR, RO 



GET HI t 

LO WORDS FOR BUS ERROR REG ERROR MASK 
WRITE BI BUS ERROR REGISTER 
RETURN FROM WRITE COMMAND ROUTINE. 



Q 



kOBUP 
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000353 


034442 


000002 


OOOOOO 


CHKP4R : 


CLR 


R2 




0003S4 


01 3740 


007265 


OOOOOO 




MOV 


#BAORL . \N . BAR 




000355 


033701 


000003 


0 1 0000 




MOV 


( 5UF ) , R 1 




000356 


033 1 4 1 


OOOOOO 


OOOOOO 




6IS 


RO . R 1 




000357 


013740 


007266 


OOOOOO 




MOV 


#BAORH. \N , BAR 




000360 


036501 


000003 


OOOOOO 




XOR 


(BUP) .R1 




000361 


130462 


040002 


O40362 


1$ : 


INC\T 


R2 


«TLSB 


00O362 


05344 1 


000001 


010000 




ROT\R 


R1 




000363 


1 3554 1 


010200 


01 036 1 




BIC 


#BI T 1 5 , R1 


%JN2R0 


000364 


130442 


000002 


1 27777 




INC 


R2 


%RET 
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«**«*«««*««*«*«***««*) 



CHECK BI PARITY 



RO contains offset of BIIC r«glster to accass. 
Tost r esu It of R2 . 



o 



IN 
ID 



IN 
ID 



**«*««**«««***««*«««** 

INIT BIT SET COUNTER 
POINT TO LO ORDER BASE ADDR 
GET LO ADDRESS WORD W/ NODE 
GET OFFSET OP REGISTER 
POINT TD HI ORDER BASE ADDR 
GET HI ADDRESS WORD W/ NODE 

IS (.SB BIT SET IN 10 WORD? 
INCREMENT BIT SET COUNT IF 
DONE ALL BITS IN WORD YET? 
CHECK NEXT BIT POSITION IF NOT DONE / 

IS LSB BIT SET IN LD WORD? 
INC R2 TO ACCOUNT FOR BI RD OR WRT CMD 

ARE ODD NUMBER OF BITS SET? / 

RETURN 



RAM 



RAM 

/ 



LSB SET 



««««««* 



WRITE SA REG IN LOOPBACK MODE OP WRITE Sft REG IN CURRENT MODE 

This routine takes the data from R1 and writes it to the LO WORD of the 
SA REGISTER (BIGPR11. R2 Will be ZEROED and written to the HI WORD of 
the SA REGISTER. BI BUS xfars will be exacutad in LOOPBACK mode to 
avoid setting the GPR1 status bit in the BIWSTA register. 



I nput : 
Output : 



R1 contains DATA for the LO WORD of the SA REGISTER. 



BI BUS will ba in LOOPBACK mode. 
R2 will have ZEROS . 



;«*«*«»**« 



««*«««*«*««** 



««*****«*«««««*««**«««««««««« 



000365 
O00366 

000367 
000370 
00037 I 
000372 



013740 
01 3740 

O33740 
033440 
034442 
033740 



00632 1 
0063 1 1 

000364 
005560 
005762 
000004 



1 00367 
OOOOOO 

OOOOOO 
010000 
010000 
100304 



WRTSA : 
WRTERR: 



MOV 
MOV 

MOV 
MOV 
CLR 
MOV 



#<B.NRTV4.B.LOOP + B.LED4.B. NABO> , BREG %JMP 
HKB.NRTV + B.LGOPI'B. BADtB .NABO>.BREG 



fSAREG , RO 

RO, , BCAID 0>LADD 

R2 , , BCAID (PHADD 

fBIWRCM.RO 



;L0AO BREG TO WRITE TO SA REG 
ILOAD BREG TO WRITE ERROR TO 
: SA REGISTER 
;OFFSET TO SA REGISTER (BI GPR II 
:LOAD LO WORD OF ADRS . 
; INIT HI WORD OF GPR 1 
^GO DO WRITE COMMAND 
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«»*««*«*»* 



(«**«**««*«**«**««*««««) 



*«*««**«««««*«**«****«««**** 



TEST DESCRIPTION: 

The 2901 routine tests the internal 2901 registers, ALU functions, 
SHIFT/ROTATE functions and ALL ALU associated flags (ZERO, CARRY, 
NEGATIVE, LSB, OVERFLOW]. 



I nput : 



FFFF NEG/LSB SET 



All registers are used in verifying register integrity A 
some registers are used in the ALU functionality. 

If any ERROR is detected within the 2901 tast, the processor will report 
immediately and stop any further execution. 



Errors 
106040 



in this routine display the following in the SA register; 
- ALU t est err or 



<****««««««*** 



**«**««*****«**««**«« 



000373 


1 3S540 


040200 


1 40026 


ALUTST : 


XOR\F 


#BIT1S,R0 


%JNLSB 


ERRBIA 


RO 


> 7FFF NEG CLEARED 


000374 


035540 


03OOO1 


1 40026 




BIC\F 


#BITOO,RO 


%JNEG 


ERRB1A 


RO 


: 7FFB LSB CLEAREO 


00037S 


004240 


04OOOO 


050026 




CLR\F 


0 


XJLSB 


ERRBIA 


0 = 


0 ZERO SET 


0O0376 


03344 1 


0 1 OOOO 


050026 




M0V\F 


RO, R1 


%JNZRO 


ERRBIA 


R1 


: 7FFE ZERO CLEARED 


000377 


0201 40 


017001 


1 40026 




ADDNF 


R1\0,RO,BAR 


%JZRO 


ERRBIA 


AD 


= 2 / RO . FFFC / NEC SET 


000400 


100240 


030000 


040026 




INC\F 


0 


%JNNEG 


ERRBIA 


0 = 


1 CARRY CLEARED 


OOO401 


102240 


0200OO 


1 60026 




NEG\F 


0 


%JCRY 


ERRSIA 


0 = 


FFFF LSB SET 


O00402 


00004 1 


040001 


140026 




ADD\F 


R1\0,0 


%JNLS8 


ERRBIA 


0 = 


7FFD CARRY SET 


000403 


007240 


020000 


050026 




C0M\F 


0 


%JNCRV 


ERRBIA 


0 = 


8002 NEG SET 


0O04O4 


004260 


03OO0O 


050405 




CLR\T 


0 


%TNNEG 




00 


NOT EXECUTE AN INSTRUCTION / 




















SIGNAL CHANGE'' 


000405 


101 640 


030002 


050026 




SUB\F 


#2 , 0 


%JNNEG 


ERRB 1 A 


0 ■ 


8000 LSB CLEARED 


000406 


033240 


040000 


040026 




M0V\F 


O.RO 


%aLss 


ERRBIA 


RO 


. SOOO ZERO CLEARED 


000407 


1 1 6540 


010200 


1 50026 




XOR\F 


#B I T 1 5 , RO\N 


%JZRO 


ERRBIA 


RO 


= B I T 1 5 ZERO SET 


0004 1 0 


03374 1 


0 1 001 7 


050026 




MOV\F 


#15, , R1 


■/.JNZRO 


ERRBIA 


COUNTER R1 s 15. 


0004 1 1 


043440 


010000 


1 504 1 3 


1$ : 


SHFVROF 


RO 


%JZRO 


2$ 


SHIFT RIGHT WITH 0. RO . . . I F ZERO FLAG 




















SET 


HERE... GO CHECK RO AND 0 FOR SWAP 


0004 1 2 


03 144 1 


00000 1 


1 004 1 1 




□ EC 


R 1 


%JMP 


1$ 


I F 


NOT DONE DECREMENT SHIFT COUNTER 


0004 1 3 


01 3440 


OOOOOO 


OOOOOO 


2$: 


TST 


RO 






IS 


LSB SET IN RO? 


0004 1 4 


0 13240 


040000 


1 4002E 




TST\F 


0 


% J N L S B 


ERRB 1 A 


ERROR IF NOT 




















IS 


LSB SET IN Q? 


0004 1 5 


043440 


040000 


1 40026 




SHF\ROF 


RO 


%JNLSB 


ERRB 1 A 


ERROR IF NOT, ELSE 



0004 1 6 
0004 1 7 



0 13440 
1 14640 



OOOOOO 
0302O0 



OOOOOO 
040O26 



000420 003740 030017 



TST 
BIT\F 



M0V\F 



RO 

*BIT15,0 



%JNMSB 
%JMSS 



ERRBIA 
ERRBIA 



SHIFT RO 
SET HERE. 
IS MSB SET IN RO? 
ERROR IF NOT 

IS MSB SET IN 0? 
ERROR IF YES 



9 RIGHT ONCE MORE 
GO CHECK RO AND 0 FOR SWAP 



KDBUP 
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C5 



If 0 NOT O, then hang otherwisa load 0 with 15., for checking rest of 
registers. Loop to check all registers by walking a bit from carry to 
carry with a register and writing and comparing it with the rest of 
the registers. Any stuck bits will propagate and be 











: RO snoi 


Hd be 100000 noil 
















: This loop Should start 


with RO aqus 


1 to 


1 00000 










; NOTE: Errors 


in this rout i ne 


display the 


foil 


owing in the SA register; 










; 1O604O 

; 


- ALU test error 








00042 1 


0 7 34 40 


oooooo 


OOOOOO 


SFT20: BOT\L 


RO 






;ROTATE RO LEFT WITH BIT 15->BIT 0 


00042 2 


222- * ^ 


oooooo 


oooooo 


MOV 


RO , R 1 






; R 1 9 RO 


0004 23 


033442 


00000 1 


0 1 0000 


MOV 


R 1 , R2 






; R23R 1 






000002 


oooooo 


MOV 


R2,R3 






; R3 > R2 


0004 25 


033444 


000003 


oooooo 


MOV 


R3 1 R4 






: R4 I R3 


OOO 4 2 S 




■ O000O4 


oooooo 


MOV 


R4 , R5 






: R5 : R4 




033446 


OO0OO5 


0 1 0000 


MOV 


RS.Rt 






; R6:R5 >' 


000430 


0334ST 


000O06 


01 oooo 


MOV 


R6.R17 






: R 1 7 3 RB 


00043 1 


033450 


00001 7 


oooooo 


MOV 


R17. RIO 






:R10=R17 


000432 


03345 1 


000010 


oooooo 


MOV 


RIO, R1 I 






; Rl 1 :R10 


000433 


033452 


00001 1 


01 oooo 


MOV 


R1 1 ,RI2 






;R12=R11 


OO0434 


0334S3 


00001 2 


oooooo 


MOV 


R12, R13 






;R13:RI2 


00043S 


033454 


00OO1 3 


oooooo 


MOV 


R 1 3 , R 1 4 






: R 1 4:R1 3 


000436 


03345S 


O00O1 4 


oooooo 


MOV 


Rl 4 , R1 S 






; Rl 5:R1 4 


000437 


033456 


0000 1 5 


0 1 oooo 


MOV 


R 1 5 , R 1 6 






; R 1 6:R 1 5 


0004 40 


033447 


0000 1 6 


o I oooo 




R 1 S , R7 






; Rl 7!R1 6 . . . L INKS ALL REGISTERS 


00044 1 


036 1 47 


OOOOOO 


oooooo 


XOR 


R0,R7 






;HERE COMPARE RO (IMAGE) WITH LAST RBOISTER 


















^SUPPOSEDLY CONTAINING THE SAME INFO AS RO 


000442 


001240 


010000 


OS0026 


OEC\F 


0 


%JNZRO ERU 


BIA 


;ERROR IF NOT EQUAL, ELSE 


















1 OECREMENT SHIFT COUNTER. 


OO0443 


O53440 


0 1 oooo 


04042 1 


ROT\RF 


RO 


•/.JN2R0 SFT20 


iLOOP IF 0 NOT ZERO, ELSE 


















; CHECK TO SEE NEG ISN'T SET. 


000444 


133744 


030362 


100026 


MOV 


#<LE054'IN0IAG> , 


CRI %JNEG Eli 


RB 1 A 


iERROR IF STILL NEG AFTER RIGHT ROTATS / 



ALL LEGS OFF 6 SET DIAG MODE. 



K0B5O.MICR0C0DE.,22-APR-1933 1IM6:48.97 



c 



KDBUP DIGITAL EQUIPMENT CORP., 2901 ASSEMBLER VERSION 32 

KDB U-PRdC DIAGNOSTICS 6 INITIALIZATION CODE 



FORCE THE PAR (pipeline 



ress register) INTO THE VECTOR TABLE 



R7 (UER) IS PRE-LOADED WITH THE RAM PARITY ERROR SHIFTED VALUE. 0 
RETURN IT SHOULD EQUAL THE RAM PARITV ERROR. 

PAR WILL HOLD THE ADDRESS IN THE VECTOR TABLE WHERE THE PROG WILL 
eo TO. 

CRI IS TESTED IN THE VECTOR. 0PM BIT HAS TO BE CLE 



NOTE: Errors in this routine c 
10B040 - ALU test error 



O00445 
000446 



000374 
000447 



000450 
000450 



00045 1 
000452 



000003 
000453 



000454 
000454 



173747 
036547 



000O40 
000004 



1 20447 
1O04B0 



013740 002374 



013440 OlOOOO O10027 



H I . OFF 

1$; 



173747 
03S547 



00OO40 
000004 



1 20453 
1 10454 



MOV\L 
XOR 



V\L 



#ER . SAP , F 
#ER . RAP , F 



%CALL 
%JMP 



1* 
2$ 



7400 

HI . OFF , 



013740 002003 



013440 OlOOOO 010027 



H I . OFF, EQ 



♦ER . SAP , R7 



#L0 . OFF ,\N 



\N , PAR 
374 



;LOAD R7 VALUE / SET RETURN IN STACK 
;TEST RESULTS OF R7 DURING PAR VECTOR. 



;LOAD PAR OFFSET TO VECTOR TO HI ADDRESS / 
; ERROR IF PAR NOT FORCED TO HI VECTOR ADR. 



; ERROR IF INCORRECT R 
; VECTOR ROUTINES 
1 LOAD R7 VALUE / SET 
;TEST RESULTS 0F.R7 0 



SUITS DURING 



!TURN IN STACK 
tING PAR VECTOR. 



;LOAD PAR OFFSET TO VECTOR TO LO ADDRESS / 
; ERROR IF PAR NOT FORCED TO LO VECTOR ADR. 



ECT RESULTS DURING 



VECTOR ROUTIN 



INCREMENT TEST (TSTCNTs 0) ANO RETURN 



O0045S 100240 OOOOOO 



ENT TSTCNTfO) t RETURN 



KDBUP 
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LEV01 

CONTROL REGISTER DATA INTEGRITY TEST 

Loopdata around th« U'PROC Control Rflgister; 

Don't test the DFAIL bit, it has already been tested and testing the 
OFAIL bit would be FATAL at this time. Setting the DFAIL bit would 
causa the D-PROC to start LOOPING thru it's CROM. 

I nput : 

none 

Out put : 

none 

REGISTERS USED: 

R 1 i s a t emp o r a r y register. 

ThisroutinestartSatbitpositionBITOS, 
skips over bit position SIT10 (DFAIL] 
and ends at bit position BITIS (LED8}. 

The 10 byte of this register is WRITE ONLY, so the routine will 
always ignore the 1o byte of the control register. 

NOTE: Errors in this routine display the following in the SA register; 
106041 - Control register test error 



000456 


13374 1 


OOOOO 1 


OOOOOO 


UCRTST ; 


MOV 


#6 I T03 , R1 






LOAD R1 WITH STARTING POINT 


000457 


03344 1 


00400 1 


OOOOOO 


1$: 


MOV 


R 1 , , UCRO 






LOAD CONTROL REGISTER 


000460 


033702 


0000 1 4 


010000 




MOV 


( UCRS 1 , R2 






GET DATA FROM CONTROL REG 


00O46 1 


035542 


000377 


0 1 oooo 




SIC 


#377 . R2 






IGNORE LO BYTE 


00O4S2 


01 61 4 1 


000002 


OOOOOO 




XOR 


R2 , Rt \N 






HAS DATA BEEN DESTROVEO'? 


0004e3 


07344 1 


010001 


04002T 




ROTNLF 


R 1 


%JNZRO 


ERRS 1 E 


ERROR IF SO, ELSE SHIFT DATA 


000464 


1 1 654 1 


030004 


150455 




XOR\F 


#DFAI L , R1 \N 


liJMSB 


I NCRTN 


EXIT IF LAST BIT TESTED, ELSE 
IS THIS THE DFAIL BIT? 


000465 


073461 


010001 


1 50466 




ROT\LT 


R1 


%TZRO 




ROTATE LEFT IF VES , ELSE 
CONT I NUE . 


000466 


01 3440 


OOOOOO 


1 10457 




NOP 




XJMP 


1$ 


DO NEXT BIT POSITION 
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;*«*«««*««««»*«««*«»«*««««****«««« 

TEST ROM PARITV ERROR 

Input : 



«*«*«««** 



«**««*«*«* 



«*«***««* 



STACK set for return. 

NOTE: Errors in this routine display the following in the SA register: 
106072 - ROM parity test error 



000467 
000470 



O 1 3440 
013440 



OOOOOO 
OOOOOO 



1 2001 4 
1 10027 



NOP 
NOP 



%CALL 
%JMP 



TSCRPE 
ERRS 1 E 



Q 
< 

O 

II 

cc 
O 
u. 

« 
U 
CA 



A CONTROL ROM PARITY ERROR/SET U-PROC 
ERROR IF IT DOESN'T VECTOR, 
SHOULD VECTOR BEFORE JUMPING TO ERROR ROUTINE. 



LEV01 

U-PROC RAM PE, CONTROL RDM PE TEST 

VECTOR UP IN CROM MEMORY WHEN EACH ERROR OCCURS. 
SERVICE THE ERROR THEN CHECK TO MAKE SURE THE 
PROPER ERROR CODE WAS RECORDED. 

REGISTERS USED : 

R7 lUBRI HOLDS THE VECTOR ERROR CODE 



TSCRPE 
TSTRTN 



> A KNOWN BAD PARITY LOCATION. 
ONE INSTRUCTION (RET) FOR TIMING AND SETTING THE STACK 



Errors 
106072 



-1 this routine display the following 
ROM parity test error 



in the SA register: 



; :*«*««««*«*««*«««««««««« 



00047 1 
000472 
000473 



0 13440 
036547 
1 33744 



OOOOOO 
000005 
01 4362 



1 20467 
01 OOOO 
000027 



URDMPE: NOP 
XOR 
MOV 



00O474 013440 OOOOOO 10O4S5 



;4 CONTROL ROM PARITY ERROR 
#ER.R0P,R7 ;TEST RESULTS OF R7 DURING ROM PARITY VECTOR. 

#<LEDS'MND I AG> , CRI , UCRD %JN2R0 ERRB 1 E : ERROR IF INCORRECT RESULTS DURING 

: VECTOR ROUTINES / ALL LEDS OFF+OIAG MODE. 
%JMP INCRTN :JUMP TO INCREMENT TEST NUMBER 1 RETURN. 



;«**«*««««««««*««*««*««*««««««««*«*«**«*«««««««««««*«*«««*««*'*«»«**««******««* 

END OF ALL BOARD 1 TESTING 
:****««*«*««««««**«*«««»««««««»««««««««««««««*«*«»»««««««««««««**********«**«« 
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USES RO, R7 (UERI, BAR S BUF LOCATION 0 
D-PROC MUST ENABLE PARITY ERROR 

RO IS A TEMPORARY REG 

VECTORS INTO HIGH CROM MEMORY WHEN BAR > O. THIS CONDITION IS SET 
BY THE D-PROC WHEN IT RAN ITS RAM PARITY TEST 



Errors in this 
I071O3 - RAM f 



000476 03S547 000004 000000 1$: 

000477 013440 010000 00004S 



O0050O 035544 0041O0 110455 



;«*««* 

000501 031445 0070O5 O 1 OOOO RAMZAP : 

000502 016545 030034 127777 

000503 034442 010002 175575 

000504 033442 003002 1 10501 



-outine display the following in ths SA registers 
' i t y or r or 



000475 014440 007000 120476 URAMPE : CLR 



%CALL 1$ 



XOR 
NOP 



#ER . RAP , R7 



%JNZRa ERRB2E 
#USK, CRI , UCRO %JMP INCRTN 



SET STACK FOR RETURN / 

CLEAR BAD PARITY LOCATION THAT 

WAS SET BY D-PROC. 
TEST RESULTS OF R7 DURING RAM PARITY VECTOR 
ERROR IF INCORRECT RESULTS DURING 

VECTOR ROUTINES. 
MAKE SURE U8K BIT IS CLEAR IN CRI 

RESET LEOS S REBNABLE SIGNALS / 

INCREMENT TSTCNTIOI « RETURN. 



ROUTINE TO SAVE LAST FAILURE AND ZAP CONTROLLER RAM 



DEC UBAR,,BAR 

XOR OFAILUR.USARNN %RNEG 

CLR\F R2 %CZRO S.LDR2 

MOV R2,,BUF XJMP RAMZAP 



LOAD RAM ADDRESS / 

DONE ZEROING RAM? 
RETURN IF DONE / 

IS UBAR (R5| : FAILUR? 
SAVE BUFFER DATA IN R2, ELSE 

CLEAR R2. 

LOAD R2 INTO BUFFER / NEXT RAM LOCATION 
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PAGE 105 



(Duration 3.3 



Each location in RAM will bs ZERO 

E6ISTERS USED: 

AO has OLD buffer value 

R1 has NEW buffer value 

R5(UBAR] has BAR value 

R6 is the increment value (1 or -1) 

RIO saves the starting value 



tIPTIDN I 

The Algor ithm; 

1. Fill the RAM With all leros. 



verifying the previous write, write 
bit position (starting at the LSB), 
location, verifying ths write. 

Repeat step 2 until the highest ao 
is reached. 

starting again at the lowest address 
and 3 for every bit of the data wore 

Starting again at the lowest address 
3, and 4, but. this time putti 



a 1c 
a in a sir 
read the s 



me putting zeros bacl( ir 



How, starting with the highest addr 

) i ng t hr 



2. 3, 4, and 5, but stepp 
reverse order, from highe 



est address 



the memory 
to lowe 



NOTE:: Errors in this routine display the following 
I07I07 - RAM buffer error 



in the SA r eg i st er : 
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OOO505 


03374 6 


00000 1 


1 30455 


RAMTST : MOV 


# 1 , R 6 


C A L L 


INCRTN 


INITIALIZE R6 VALUE / 


















INCREMENT TSTCNT(Q) S RETURN. 


000508 


133745 


OOO 1 00 


1 20501 


MOV 


#< 1 024 . « 1 6 . > 


UBAR %CALL 


RAMZAP 


GO INITIALIZE RAM 


000507 


034440 


000000 


000000 


C LR 


RO 






INITIALIZE OLD BUFFER VALUE 


0005 1 0 


1 33750 


000 1 00 


1 00526 


MOV 


#< 1 024 . « 1 8 . > 


RIO %JMP 


4$ 


INITIALIZE RIO VALUE n6K) 


0005 1 1 


016542 


000034 


0 1 0000 


1 $ : XOft 


#FAI LUR. R2\M 






DOBS UBAR (R5) ■ FAILUR? 


0005 1 2 


033445 


0 1 7005 


150517 


MO V \F 


UBAR , , BAR 


% J ZRO 


2$ 


JUMP IF ITOOES, ELSE 


















IS UBAR ( RS ) NEGATIVE? 


OOOS 1 3 


O 1 6500 


030003 


1 1 0522 


XO R 


( BUF ) , RO\N 


%JNEG 


3S 


EXIT LOOP IF DONE / 


















IS OLD BUFFER VALUE OK? 


0005 1 4 


03344 1 


0 1 300 1 


040048 


MO V \ F 


Rl , , BUF 


%JNZRO 


ERRBZe 


ERROR IF NOT, ELSE 


















WRITE NEW VALUE TO BUFFER. 


OOOS 1 S 


03 3445 


OO 7005 


oooooo 


MOV 


UBAR , , BAR 






RESET RAM ADDRESS 


0005 16 


0 1650 1 


000003 


0 1 0000 


XQR 


( BUF ) , R1\N 






ISNEWBUFFERVALUEOK? 


0005 1 7 


030 14 5 


0 1 000 6 


04004 6 


2 $ '. A 0 D \ F 


R6,UBAR 


%JNZRO 


BRRB2e 


ERRORIFNQT.ELSE 


















SETNEXTRAMADORESS. 


000520 


033 442 


000005 


OOOOOO 


MOV 


UBAR, R2 






SAVE RAM ADDRESS IN R2 


00052 1 


1 3554 2 


000300 


1 105 1 1 


B I C 


#BIT 1 5 I BIT 1 4, R2 %JMP 


1$ 


GET RID OF JUNK BITS & 


















DO NEXT COMPARE . 


000522 


033440 


000001 


OOOOOO 


3$: MOV 


Rl , RO 






THE NEW BUFFER VALUE IS NOW THE OLD BUFFER 


000523 


17654 1 


01 0200 


010527 


XOR\L 


#100000, Rl 


%JH2R0 


5$ 


COMPUTE NEXT NEW BUFFER VALUE 


000524 


132448 


000006 


0 1 OOOO 


NEC 


R6 






CHANGE SENSE OF R6 


















DONE WITH TEST (DID R6 GO FROM -1 TO 1) ? 


000525 


1 37750 


030300 


0 1 0455 


MOV 


#< 1024 . * 1 8 . > 


- 1 , RIO %JNNEG INCRTN 


;RETURN IF DONE / 


















RIO HAS NEW ENDING ADDRESS (tBK-l). 


000528 


03374 1 


000001 


0 10000 


4$: MOV 


#1 , Rl 






INITIALIZE NEW BUFFER VALUE 


000527 


033445 


0070 10 


1 005 1 1 


5$: MOV 


RIO, UBAR, BAR 


%JMP 


1$ 


RESET STARTING VALUE 
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«**««*«*«»*«***********«**««****«««« 



(****«*«**«««*«*««« 



BCAI REGISTER FILE TEST 

The U-PRQC will pun this test 



B I 



LOOPBACK mode. 



I nput : 
Out put ; 



NOTE: Errors 
106341 
106341 
106341 



This test checks the BCAI register file buffers from 
the 2901 processor side (II side] of the internal BOA 
bus. A walking ONE'S and ZERO'S data pattern will be 
written and read across all the BCAI buffers used by 
the BDA. The BCAI buffers will be written with data, 
then read back to verify data integrity. 

In order to read the BCAI command/address buffers, the 
U-PROC must set BITOO in the UCR. BITOD set allows 
the BCAI command/address buffers to be read back with 
the same IOC that was used to load the buffer. 

The BDA uses 2 octaword data wrap-around buffers and 3 
command/address buffers on the II side of the BCAI. 



R6 contains value for 8REG. 

none 

in this routine display the following in the 5A register; 

■ CMD DONE error 

• CMD NOT OQNE error 

■ BCAI SUPPER error 



0OOS30 
00053 1 

0OOS32 
OOOS33 
OOOB34 

000536 

000536 

OO0537 



0 I 3740 
015546 

033446 
176547 
01 3564 

01S544 

01 3440 

033740 



007050 
1 1 6001 

006006 
OOOZOO 
01 4O01 

O04OO1 

OOOOOO 

000025 



1 35624 
056237 

01 OOOO 
OOOOOO 
040537 

I 2O3S0 

I 10252 

131077 



BCATST: MOV #TEMP3 , \ N , BAR VCALL S.STRB 

1$: BIC\F #B . NABO, R6\N, BREG %JSTOP BI.STP 

MOV R6 , , BREG 

}(OR\L #100000, R7 

BISVT #BIT00,CRI\N,UCRD %JN2Ra 2$ 

BIC IIIBITOO,CRI\N,UCRD %CALL RS.BER 
NOP SJMP TSTRTN 

2$: MOV «I21.,R0 %CALL WT . RAM 



STORE BREG IN TEMPS 

JUMP IF BI STOPPED. ELSE 

ABORT BI COMMAND (RESET BIICI 
LOAD BREG 
R7 ! DATA 

JUMP IF NEXT PATTERN, ELSE 

ENABLE BCAI TEST MODE 
DISABLE BCAI TEST MODE / 

GO RESET BI BUS ERROR REGISTER 
TEST UER a RETURN. 

GET # OF ENTRIES IN RAM BUFFER / 
GO WRITE BCAI DATA IN RAM BUFFER 



I mr 10O1 1 



KDBUP 
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;;Mova tna data patterns from the RAM buffer to the BCAI GPR buffers 



000540 


033742 


000002 


01 oooo 




MOV 


OOOS 4 t 






000000 


3$ : 


MQ V 


0OO542 


033750 


000007 


1 1 0S45 




MOV 


OO0543 


0 1 3700 


005723 


01 OOOO 


4$: 


MOV 


0O054 4 


03 1 450 


0000 1 0 


000000 




DEC 


00054 S 


1 304 45 


0 1 7005 


0 1 0543 


5$ : 


INC 


O00546 


031442 


000002 


oooooo 




DEC 


000547 


01 3440 


010000 


1 1055 1 




NOP 


000550 


Ot 3440 


000640 


T00541 




NOP 












; ; Move 


0005S 1 


0 1 34 40 


1 1 oooo 


006237 


8S : 


NOP 


000582 


01 5S46 


1 66001 


000043 




BIG 


0005S3 


033448 


006006 


130275 




MOV 


00055 4 


01 55 44 


1 8400 1 


1 1 0043 




BI C 


0005 5 5 


0 1 37O0 


005563 


0 1 0000 




MOV 


000556 


1 30445 


007005 


01000O 




INC 


O00557 


01 37O0 


005763 


OOOOOO 




MOV 


0 00 5 6 O 


' 


007 005 


0 10000 




1 NC 


0 0 0 5 S 1 




OOOOO 3 


0 1 0000 




MOV 


000 5 6 2 


03 4 S 4 2 


0000 1 7 


125 621 




AND 


OOOS S3 


033445 


00700S 


OOOOOO 




MOV 








oooooo 




MOV 


000565 


} 3044S 


007005 


0 1 0000 




INC 


000566 


033702 


000003 


0 1 0000 




MOV 


000567 


1 34542 


000376 


12562 1 




AND 


0005 7 0 


033 4 4 5 


007005 


OOOOOO 




MOV 




0 1 3 700 


0054 43 


0 1 oooo 




MOV 


000573 


1 30445 


007005 


O 10000 




INC 




0 1 3700 


005 7 83 


OOOOOO 




MOV 


000574 


0 13544 


O0400 1 


1 3 1 1 04 




BIS 












; ; READ 


000575 


033742 


O00O02 


01 OOOO 




MOV 


000576 


030 145 


007000 


OOOOOO 




ADD 


000577 


033750 


000007 


01 OOOO 


7$: 


MOV 


000 800 


01 3440 


0OO500 


OOOOOO 




NOP 


00060 1 


01 37O0 


0037 1 5 


O 1 OOOO 


8$ : 


MOV 


O008O2 


03 1 450 


OOOO 1 0 


OOOOOO 




DEC 



#2 . . R2 

( BUF ) , BCA ID SWRFST 
»7 . , RIO '/.JMP 

(BUF) ,BCAID mvRNKT 
R10 

UBAR, , BAR %JNZRO 



OCTAWORD BUFFER COUNT 
WRITE FIRST WORD TO BUFFER 
NUMBER OF NEXT WRITES / 

INCREMENT TO NEXT RAM ADDRESS 
WRITE NEXT WORD 
DONE WRITING SCAI BUFFER? 
JUMP IF NOT DONE / 

INC TO NEXT RAM ADDRESS 
DONE BOTH BCAI BUFFERS YET? 
JUMP IF DONE / 

FLIP TO OTHER SCAI OCTAWORD BUFFER 
BY USING GOWR IOC 

;;Move the data patterns from the RAM buffer to the SCAI CMD/AOR buffers 



XJZRO 
%JMP 



•/.JSTOP 81 . STP 
#B . NABO , RS\N , BREG %JCD0NE ERRBIB 

rs,,breg %call waste 

#BIT00. CRI\N, UCRD %JNCDONE ERRB1 

(BUF ) , SCAID IVLADD 

USAR, ,BAR 

(BUF I , SCAID (PHAOD 

UBAR,, BAR 

( BUF) , R2 

#17. R2 %CALL S.STR2 



BAR 

BCAID (PLCQM 



UBAR 
(BUF 
UBAR , , BAR 
( BUF ) , R2 

#1 77000, R2 %C/ 
UBAR , , BAR 

( BUF ) , BCA ID (9LNPAG 
UBAR , , BAR 
( BUF } , BCAI 0 (PHADD 
#B I TOO, CRI \N , UCRD ? 



CALL S.BUFR 



JUMP IF BI STOPPED 

ERROR IF CMD DONE / ABORT BI COMMAND 
;RELOAD BREG / 

; WASTE SOME TIME FOR CMD DONE 
B ;ERROR IF CMD IS NOT DONE / 

: DISABLE BCAI TEST MODE 
;WRITE BCAI LO ADOR BUFFER 
: INCREMENT TO NEXT RAM ADDRESS 
;WRITE BCAI HI AODR BUFFER 
/INCREMENT TO NEXT RAM ADDRESS 
;GET COMMAND BUFFER PATTERN FROM RAM 
iSAVE BITS 3 - O / 
; STORE DATA PATTERN 
; RELOAD RAM ADDRESS 
;WRITE BCAI COMMAND SUFFER 
INCREMENT TO NEXT RAM ADDRESS 
;GST LO NEXT PAGE BUFFER PATTERN FROM RAM 
;SAVEBITSI5-9 
; STORE DATA PATTERN 
;RELQAD RAM ADDRESS 
;WRITE BCAI NEXT PAGE BUFFER 
.INCREMENT TO NEXT RAM ADDRESS 
;WRITE BCAI HI ADOR IN NEXT PAGE BUFFER 
;ENABLE BCAI TEST MODE / 
; SETUP BUFFERS TO READ BCAI FILE 



(mr 1001 1 



READ data from BCAI GPR buffers to a RAM buffer 



#2 . , R2 

RO , USAR , BAR 

#7 . , RIO 



( BCAIS ) , \N , BUF VRDNXT 
RIO 



OCTAWORD BUFFER COUNT 

POINT TO RECIEVED DATA BUFFER IN RA^ 

NUMBER OF NEXT READS 

READ FIRST WORD FROM BUFFER 

FLIP TO OTHER BCAI OCTAWORD BUFFER 

BV USING RDFST IOC 
GET DATA FROM BUFFER / 

READ NEXT WORD . 
DONE READING BCAI BUFFER? 
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000603 13044S 017005 010601 



000604 013700 

000605 031442 

000606 130445 



0030 1 5 
OOOO02 
O170O5 



OOOOOO 
OOOOOO 
000577 



MOV 
DEC 
INC 



UBAR, , BAR %JNZRO 8$ 

(BCAIS ) , \N , BUF 
R2 

UBAR,, BAR '/.JNZRO 7$ 



JUMP IF NOT DONE 

INC TO NEXT RAM ADDRESS 
GET DATA FROM BCAI BUFFER 
DONE SOTH BCAI BUFFERS VET? 
JUMP IF NOT DONE / 

INC TO NEXT RAM ADDRESS 



Q 
< 

a 

II 

2 

cc 
O 
u. 

CO 

u 

CO 
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000607 


013440 


000S60 


OOOOOO 


NOP 






(?LADO 


ooosto 


013700 


003775 


0 10000 


MOV 


( eCA IS j , \N 


BUF 


(PHADO 


0006 1 1 


1 3044S 


007005 


0 1 OOOO 


INC 


UBAR , , BAR 






0006 1 2 


01 3700 


003555 


0 1 0000 


MOV 


1 BCAI S 1 , \N 


BUF 


IPLCaM 


0006 1 3 


1 30445 


007005 


0 1 0000 


INC 


UBAR , , BAR 






0006 1 4 


013700 


003455 


OOOOOO 


MOV 


( BCAIS ) , \N 


BUF 


(PINPAG 


0006 1 5 


1 30445 


007005 


0 1 OOOO 


INC 


UBAR , , BAR 






0006 1 6 


013700 


003775 


0 1 OOOO 


MOV 


( BCAIS ), \N 


BUF 


(PHAOD 


0006 1 7 


1 3044S 


007005 


010000 


INC 


UBAR, .BAR 




%CALI. 


000630 


013700 


0030 IS 


131 104 


MOV 


( BCAIS 1 , VN 


BUF 



2901 ASSEMBLER VERSION 32 



INITIALIZATION CODE 

READ data from BCAI CMD/ADR buff«rs to a RAM buffer 



READ BCAI LO ADDR BUFFER 
GET DATA FROM BCAI BUFFER / 

READ BCAI HI ADOR BUFFER 
INCREMENT TO NEXT RAM ADDRESS 
GET DATA FROM BCAI BUFFER / 

READ BCAI COMMAND BUFFER 
INCREMENT TO NEXT RAM ADDRESS 
GET DATA FROM BCAI BUFFER / 

READ BCAI NEXT PAGE BUFFER 
INCREMENT TO NEXT RAM ADDRESS 
GET DATA FROM BCAI BUFFER / 

READ BCAI HI ADDR BUFFER 
INCREMENT TO NEXT RAM ADDRESS 
GET DATA FROM BCAI BUFFER / 

SETUP BUFFERS TO COMPARE DATA 



; /Compare ths EXPECTED » RECIEVED data of tha BCAI buffers 



0O062 1 


0337S0 


00002S 


01 OOOO 




MOV 


#21 . ,Rt0 


000622 


033702 


010003 


140B27 


S$: 


MOV\F 


(BUF 1 , R2 


000623 


010145 


007000 


QIOOOO 




ADD 


RO , UBAR\N , BAR 


000624 


036502 


0O0OO3 


OOOOOO 




XOR 


(BUF 1 , R2 


00062S 


130445 


0 1 7005 


0 1 0043 




1 NC 


UBAR, , BAR 


000626 


031450 


OOOO 10 


1 1 0622 




DEC 


RIO 


000627 


013440 


0O070O 


1 10531 


10$ : 


NOP 


VRDNXT 



7aJNZR0 ERRB1B 
%JMP 9$ 
XJMP 1$ 



NUMBER OF BUFFERS TO COMPARE 
JUMP IF DONE / 

SAVE EXPECTED DATA 
ADD RING LENGTH TO BAR B 

POINT TO RECIEVED DATA BUFFER IN RAM 
EXPECTED DATA SAME AS RECIEVED DATA? 
ERROR IF NOT THE SAME / 

INC TO NEXT RAM ADDRESS 
DECREMENT RING LENGTH. 



DO 



IT AGAIN / 
FLIP BACK TO ORIGINAL BCAI BUFFER 
BACK BV USING RDNXT IOC 



KDB50. MICROCODE., 22- APR-19B8 11:16:48.67 



KDBUP DIGITAL EOUIPMENT CORP., 2901 ASSEMBLER VERSION 32 

KDB U-PROC OIAGNOSTICS A INITIALIZATION CODE 



***»«««**«««* 



**««««******«»**««**«*««*****«»*«*««** 



BI PARITY TEST 

Tha U-PROC will run this test in BI LOOPBACK mode. 
Porce WRITE PARITY ERROR 2 (RAM to BCAI buffer write]. 



parity detection is 
Data being xferod 
associated with it. 
he write to the BIIC) 
ness. To force the 
ity is written from a 
ity associated with 
is read from the BCAI 
I IC GPRl . This will 
ector to high memory, 
test if the U-PROC 
n ROM OP if no vector 



The first test will verify that 
correct from BOA RAM to the BCA 
from RAM to the BCAI has parity 
When read from the BCAI (during t 
the parity is c hec ked for correct 
parity vector. Data with bad par 
2901 GPR (which does not have par 
it) to the BCAI. The data 
register (during tha write to a B 
cause tha u-PROC and D-PROC to v 
An error will result in this 
vectors to an incorrect address i 
occurs. 

NOTE: The data will be passed from the BCAI to the 
BIIC, regardless of the parity error. This 
will be verified in the BIIC to BCAI parity 
test . 

Force BCI PARITY ERROR I (BCAI to RAM buffer write). 

Thesecond test will verify that parity detection is 
correct from the BCAI to BDA RAM. As data is written 
from a BCAI register to RAM, parity is generated from 
the RAM interface and is compared with the parity from 
the BCAI, If not correct, an error will occur. In 
this test, an all 1's data word is written to tha NEXT 
PAGE ADDRESS buffer in the BCAI by using the LNPAG 
IOC. The U-PROC sets BITOO in the UCR to allow the 
BCAI c ommand/addr ess buffers to be read back with tha 
same IOC that loads them. The data is read from tha 
NEXT PAGE ADDRESS buffer in the the BCAI by using tha 
LNPAG IOC. This will cause the U-PROC to vector to 
high memory. An error will result in this test if tha 
U-PROC vectors to an incorrect address in ROM or if no 
vect or occurs . 



o 
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o 



Force READ PARITY ERROR 2 (BIIC READ DATA cyelol. 



The third test will verify 
correct from the BIIC (r 
BCAI generates byte parity 
the BIIC and compares it 
BIIC. If they do not agree 
cause the parity error, t 
UCR to enable BI parity t 
parity is read from a BII 
U-PRQC and D-PROC to vector 
will result in this test 
incorrect address in ROM or 



that parity detection is 
ead data) to the BCAI. The 
based on data coming from 
to the parity line from the 
1 error results. To 
he U-PROC sets BIT01 in the 
est. The data with bad 
C GPR. This will cause the 
to high memory. An error 
if the U-PROC vectors to an 
if no vector occurs. 



NOTE: The BIIC GPR data with parity was previously 
written during the RAM to BCAI PARITY TEST. 

Force PARITY ERRORS (BIIC COMMAND/ADDRESS cycle). 

The fourth test is executed in MANUFACTURING ONLY. It 
will verify that parity detection occurs during a BIIC 
COMMAND/ADDRESS cycle. An error will result if the 
CPE bit (Command Parity Error) is not set in the BI 
BER (Bus Error Reg). 

Force PARITY ERRORS (BIIC VVRITE DATA cycle). 

The fifth test is executed in MANUFACTURING ONLY. It 
will verify that parity detection occurs during a BIIC 
WRITE DATA cycle. An error will result if the SPB 
bit (Slave Parity Error) is not set in the BI BER (Bus 

ErrorReg). 



BES [mr1002 



END (mr1002] 



I nput ; 
Output : 



R6 contains value for BREG. 



Errors in this routine display the following in the SA register; 

106340 - BI COMMAND TIMOUT error 

106342 - BI PARITY error (LOOPBACK MODE) 



O00630 
00063 1 



1203S3 BIPE: MOV #BIGPR2,R0 
03O54O 040004 040632 AOD\F #4 , RO 



033740 000370 



%CALL CHKPAR 
%TLSB 



««**««««« 



000632 013440 000000 



GET OFFSET TO BIIC GPR 2 / 

GO CHECK PARITY 
CONTINUE IF ODD # OF BITS ARE SET, 
FOR THE BI COMMAND/ADDRESS CYCLE, ELSE 
INC TO NEXT GPR ADRS TO MAKE BITS ODD, 
ALLOW CORRECT COMMAN D/ ADDRESS TO BIIC 
GO LOAD BIIC REGISTER ADDRESS. 

;;TeSt WRITE PARITY ERROR 2 (U-PROC vectors to 7772, D-PROC vectors to 7762) 
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KDB U ' 



DIGITAL 
PROC DIAGNOSTICS t 



000933 033740 

000634 033440 

000635 033440 

000636 037140 



000637 036547 

000640 031440 

000641 013440 
000842 033446 



O00OO4 
005540 
005520 
00S740 



000003 
O 1 OOOO 
000000 
O 1 6006 



EOUI PMENT CORP . , 
t INITIALIZATION 

000000 
000000 
000000 
130640 



290 1 
CODE 

MOV 
MOV 
MOV 
XNOR 



ASSEMBLER VERSION 32 



*BIWRCM,RO 

RO, , BCAID (PLCOM 

R« , , BCAID mVRFST 

RO,R0, BCAID l!>LBWR %CALL 



I 00642 
O0O640 
1O0043 
010043 



XOR 
DEC 
NOP , 
MDV 



#ER .WP2 , R7 
RO 



%JMP 2$ 

XJNZRO 1$ 

%JMP ERRBtB 

%JNZRO ERRB1B 
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; 00 WRITE COMMAND 

; LOAD COMMAND 

iWRITE FIRST BUFFER 

MNITIALIZe WAIT LOOP COUNT / 

: WRITE LAST BUFFER AND DO THE WRITE / 

; SETUP VECTOR RETURN ADDRESS 

,'TEST RESULTS OF R7 DURING BI PARITY VECTOR 

;WAIT FOR PARITY ERROR VECTOR 

TERROR IF NOT FORCED TO VECTOR TABLE 

:ERROR IF INCORRECT RESULTS DURING 

; VECTOR ROUTINES / RELOAD BREG 



o 
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000643 
000644 


0 1 3740 
037 140 


007050 
005440 


0 10000 
OOOOOO 


000645 
000646 
000647 


0 13544 
01 3440 
01 3700 


00400 1 
000440 
6030 1 5 


OOOOOO 
OOOOOO 
13065 1 


OO065O 
00065 1 
0006S2 
0006S3 


036547 
031440 
013440 
0 I 5544 


000003 

0 1 oooo 
oooooo 

O 1 400 1 


1 00E53 
00065 1 
1 00043 
00004 3 


000664 


033740 


000370 


1 20353 


0006SS 


03054O 


04OO04 


0S0B56 


000656 


01 3544 


004002 


130265 


OO06S7 
0O066O 
000661 


033740 
033440 
037 1 40 


00000 1 
005540 
O0O42O 


OOOOOO 
OOOOOO 
120663 


000662 
00O683 
000664 
00066S 


036547 
03 1 440 
0 13440 
0 1 S544 


000003 
0 1 OOOO 
OOOOOO 
01 4002 


1 00665 
010863 
1 00043 
000043 


000686 


033446 


006006 


1 30350 
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; Tost 8CI PARITY ERROR 1 [U-PROC vectors to 7773J 



MOV 
XNOR 

BIS 
NOP 
MOV 

XOR 
DEC 
NOP 
BIC 



#TEMP3, \N , BAR 
RO.RO.BCAIO IFLNPAG 

#B I TOO , CRI \N , UCRO 

CL NPAG 
( BCAIS ) , \N , BUF '/.CALL 



3$ 



#ER.SP1,R7 %JMP 4$ 

RO %JNZRO 3$ 

%JMP ERRBIS 
#BIT0O,CRI\N,UCRD %JNZRO ERRBIB 



POINT TO TEMP3 AODR IN RAM AS TEMP BUFFER 
INITIALIZE WAIT LOOP COUNT / 

WRITE BCAI LQ NEXT PAGE BUFFER 
ENABLE READ OF BCAI CMD i ADDR REGISTERS 
READ BCAI LO NEXT PAGE BUFFER 
GET DATA BCAI LO NEXT PAGE BUFFER / 

SETUP VECTOR RETURN ADDRESS 
TEST RESULTS OF R7 DURING BCI PARITY VECTOR 
WAIT FOR PARITY ERROR VECTOR 
ERROR IF NOT FORCED TO VECTOR TABLE 
ERROR IF INCORRECT RESULTS DURING 

VECTOR ROUTINES / 

DISABLE READ OF BCAI CMD < ADDR REGISTERS 



i;TaSt READ PARITY ERROR 2 (U-PROC vactors to 7771, D-PROC vectors to 77611 



MOV 
ADD\F 



MOV 
MOV 
XNOR 



XOR 
DEC 
NOP 
BIC 



#B IGPR2 , RO 
#4,R0 



%CALL 
%TLSB 



CHKPAR 



#8 ITO 1 , CRINN , UCRD %CALL BRGADR 

#B I RDCM, RO 

RO , , BCAI D IPLCOM 

RO.RO IPGORD 7.CALL 5$ 



#ER . RP2 , R7 
RO 



•/.JMP 
7.JNZR0 
7. JMP 



6$ 
5S 

ERRB 1 B 



ifBITO 1 , CRI\N , UCRD 7.JNZR0 ERRBIS 
R6 , , BREG XCALL RS . BER 



GET OFFSET TO BXIC GPR 2 / 
GO CHECK PARITY 

CONTINUE IF ODD * OF BITS ARE SET, 
FOR THE BI CGMMANO/ADORESS CYCLE, ELSE 
INC TO NEXT GPR AORS TO MAKE BITS ODD, 
ALLOW CORRECT COMMAND /ADD RESS TO SIIC 

ENABLE 81 PARITY TEST / 
GO LOAD BIIC REGISTER ADDRESS. 

GO DO READ COMMAND 

LOAD COMMAND 

INITIALIZE WAIT LOOP COUNT / 
00 THE READ / 

SETUP VECTOR RETURN ADDRESS 
TEST RESULTS OF R7 DURING BI PARITY VECTOR 
WAIT FOR PARITY ERROR VECTOR 
ERROR IF NOT FORCED TO VECTOR TABLE 
ERROR IF INCORRECT RESULTS DURING 

VECTOR ROUTINES / 

DISABLE BI PARITY TEST. 
RELOAD BREG / 

GO RESET BI BUS ERROR REGISTER 
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THIS IS A MANUFACTURING TEST ONLY •* 
::Forca PARITY ERROR during BI COMMAND/ADDRESS Cycle 



000667 
000670 
00067 1 
000672 



0 13440 
01344O 
013440 
033740 



050000 
OSOOOO 
050000 
OOO370 



11067 1 

000252 

1 10252 7S : 

1 20353 



000673 030540 040004 140674 



000874 013544 0O4O02 130285 



0OO675 
000676 
000677 

000700 
000701 
OOOT02 
000703 

000704 
000705 
000706 

000707 
000710 
0007 1 1 

0007 1 2 
0007 1 3 
0007 1 4 
0007 1 5 
0OO7 1 6 
000717 



033740 
033440 
013440 

037 1 40 
03 1 440 
013440 
013440 

013440 
013740 
033701 

01 3740 
033702 
0 15544 

01 5546 
033446 
03374O 
0 14542 
01 3440 
01 3440 



00OO01 
005540 
0OO420 

OOOOOO 
1 60000 
010O00 
OOOOOO 

OOOSOO 
007271 
0037 1 S 

007272 
003O 1 5 
1 44002 

00600 1 
006006 
OOOO 1 O 
000200 

o 1 oooo 
oooooo 



oooooo 
oooooo 

1 20275 

oooooo 

01O704 »9: 

010701 

1 10042 



OOOOOO 
OOOOOO 
01 OOOO 

OOOOOO 

oooooo 

1 O0043 

oooooo 
o 1 oooo 

1 303 1 3 
OOOOOO 
1 1 0043 
1 203SO 



S$: 



NOP 
NOP 
NOP 
MOV 



MOV 
MOV 
NOP 

XNDR 
DEC 
NOP 
NOP 

NOP 
MOV 
MOV 

MOV 
MOV 
BIC 

BIC 
MOV 
MOV 
BIT 
NOP 
NOP 



#BIGPR2, RO 
#4 , RO 



%JNTEST 7$ 

%JTEST TSTRTN 

liJNTEST TSTRTN 

%CALL CHKPAR 

%TNLSB 



IVSITOI ,CRI\N,UCRO %CALL BRGADR 

#BIRDCM,RO 

RO , , BCAID VLCOM 

a>GORD %CALL WASTE 



RO , RO 
RO 



%JCDONE 9$ 
%JNZRa 6$ 
%JMP ERRB IT 



IPRDFST 
ORGDATL , \N , BAR 
( BCAIS I , Rl , BUF KRONXT 

#RGDATH . \N , BAR 
(BCAIS 1 , R2 . BUF 
#S I TO 1 , CRI \N , UCRD r.UNMERR 

#B . NABD , R6\N , BREG 
R6 , , BREG 

#BIBER,RO %CALL RD 

#<8 . CPE> , R2 



%JZRD 
%CAL L 



ERRB 1 B 
RS .BER 



CHECK EXT . TEST L FOR TOGGLE MODE 
RETURN IF EXT. TEST L DID NOT TOGGLE 
RETURN IF EXT,TEST~L DID NOT TOGGLE 
GET OFFSET TO BIIC~OPR 2 / 

GO CHECK PARITY 
CONTINUE IF EVEN # OF BITS ARE SET, 

FOR THE BI COMMAND/ADDRESS CYCLE, ELSE 

INC TO NEXT GPR ADRS TO MAKE BITS EVEN. 

ALLOW BAD ADDRESS TO BIIC 
ENABLE BI PARITY TEST / 

GO LOAD BIIC REGISTER ADDRESS. 
DO READ COMMAND 
LOAD COMMAND 
DO THE READ / 

GO WASTE SOME TIME 
SETUP GROSS TIMEOUT LOOP ( 9 1 ms I 
WAIT UNTIL COMMAND IS DONE 
DECREMENT TIMEOUT LOOP 
ERROR IF COMMAND TIMEOUT 

READ 1ST BUFFER 

POINT TD LD REG DATA LOG IN RAM 
GET DATA PROM 1ST BCAI BUFFER / 

READ NEXT BUFFER. 
POINT TO HI REG DATA LDC IN RAM 
GET DATA FROM NEXT BCAI BUFFER 
;ERROR IF NO ERROR DETECTED / 
: DISABLE BI PARITY TEST. 
RESET MASTER ERROR 
LOAD BREG 

READ BI BUS ERROR REGISTER 
CHECK FDR COMMAND PARITY ERROR 
ERROR IF CPE NOT DETECTED 
GO RESET BI BUS ERROR REGISTER 
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000720 


033740 


00O370 


1 20353 




MO V 


00072 1 


030540 


O40OO4 


040722 




AD D \ 


000722 


013544 


O040O2 


OOOOOO 




BIS 


000723 


03444 1 


000001 


1 302 6 5 




C L R 


000724 


133742 


000300 


010000 




MOV 


00072S 


033740 


000004 


OOOOOO 




MOV 


000726 


03344O 


005540 


OOOOOO 




MOV 


00072 7 


0 13740 


00727 1 


OOOOOO 




MOV 


000730 


033441 


003001 


1 3562 1 




MOV 


00073 1 


01 3740 


00727 1 


OOOOOO' 






000732 


01 3700 


005523 


OOOOOO 




MOV 


000733 


0 1 3740 


007272 


OOOOOO 




MOV 


000734 


0 1 3700 


005743 


1 30275 




MOV 


00073S 


037 1 40 


000000 


OOOOOO 




XNOft 


00073S 


03 1440 


1 60000 


00O74 1 


10$ : 


DEC 


00073 7 


013440 


010000 


O0073S 




NOP 


O0074O 


01 3440 


000000 


1 1 0042 




NOP 


00074 1 


01 S544 


1 44002 


1 00043 


1 1$: 


BIC 


000742 


0 15546 


00600 1 


OOOOOO 




B I C 


O00743 


03344 6 


OOS006 


01 OOOO 




MOV 


000744 


033740 


0000 1 0 


1 303 1 3 




MOV 


000745 


0 1 4542 


000 1 00 


OOOOOO 




BIT 


00074 6 


0 13440 


0 1 0000 


1 10043 




NOP 


000747 


013440 


oooooo 


t 203SO 




NOP 


0007S0 


013440 


oooooo 


1 1 0252 




NOP 



;«» THIS IS A MANUFACTURING TEST ONLY •* 
.Forca PARITV ERROR during 81 WRITE DATA 



[mp 1002 ] 



IPLCOM 



%CALL 



. STR2 



#B I GPR2 , RO 
#4 . RO 



fB I T01 , CRI \N , UCRD 
R1 %CALL 



#B I T 1 5*B I T 1 4 , R2 
#B IWRCM, RO 
RO , , BCAI D 
#R0D4TL , \N , BAR 
R 1 , , BUF 

IDRGDATL , \N, BAR 
(BUF),BCAID (PWRFST 
iDRGDATH. \N , BAR 

(BUFI.BCAID S>LBWR %CALL WASTE 
RO, RO 

AO %JCOONE 11$ 

%JNZRa 10$ 
%JMP ERRB1T 

#BIT01 , CRIVN, UCRD %JNMERR ERRB1B 

#B . NABO, RE\N . BREG 
R6 , , BREG 

#BIBER,R0 %CALL RDCMD 

#<B . SPE> , R2 



%CALL CHKPAR ;GET OFFSET TO BIIC GPR 2 / 

; GO CHECK PARITV 
liTLSB ;CONTINUE IF ODD # OF BITS ARE SET, 

; FOR THE BI COMMAND/ADDRESS CYCLE, ELSE 
; INC TO NEXT GPR AORS TO MAKE BITS ODD, 
; ALLOW CORRECT C OMMANO /ADDRESS TO BIIC 
;ENABLE BI PARITY TEST 
8RGADR ;G0 LOAD BIIC REGISTER ADDRESS / 
; INITIALIZE DATA PATTERNS 

; TO ALLOW BAD PARITY DURING BI WRITE DATA. 
;00 WRITE COMMAND 
:LOAD COMMAND 

;POINT TO LO REG DATA LOC IN RAM 
;STORE REGISTER DATA 

;POINT TO LO REG DATA LOC IN RAM 
.WRITE FIRST BUFFER 

;POINT TO HI REG DATA LOC IN RAM 
;WRITE LAST BUFFER AND DO THE WRITE / 
;SETUP GROSS TIMEOUT LOOP ( 9 1 ms ) 
;JUMP WHEN COMMAND DONE 
;DBCREMENT TIMEOUT LOOP 
TERROR IF COMMAND TIMEOUT 

ERROR IF NO ERROR DETECTED / 
; DISABLE BI PARITY TEST. 
EG PRESET MASTER ERROR 

: RELOAD BREG 
%CALL RDCMD ; READ BI BUS ERROR REGISTER 

; CHECK FOR SLAVE PARITY ERROR 
%JZRO ERRB1B :ERROR IF SPE NOT DETECTED 
XCALL RS.BER ; BO RESET BI BUS ERROR REGISTER 
%JMP TSTRTN ;TEST UER a RETURN. 
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TEST 

The U-PROC will 
LOOPSACK and 
read a wa IK i ng 
BIIC GPR ( 
will be wp i tt en 
grity 



LON 



R6 contains value for 




Input : 
Output : 



Errors in this routine display the following in tha 

106343 - BIIC BUFFER error (LOOPBACK MODE) 

106344 - BIIC BUFFER error (NORMAL MODE) 



SA register; 



o 



OO075 1 


0 1 3740 


007050 


135624 


BIITST ; 


MOV 


0007S2 


1 76547 


1 00200 


0702S2 


1$: 


XORXLF 


0007S3 


0 13440 


0 1 0000 


0007S8 




NOP 


000754 


01554E 


t 1 BOO 1 


OS6237 




BIC\F 


00075S 


033446 


006OO6 


1 002S2 




MOV 


000758 


033740 


0OOO02 


1 31 104 


2»: 


MOV 


000757 


033442 


000007 


0 1 0000 




MOV 


000760 


033442 


0 1 3002 


1 40764 


3$: 


MOV\F 


00076 1 


176542 


000200 


OOOOOO 




xaR\L 


000762 


1 30445 


007005 


0 10000 




INC 


0007 6 3 


03 1 450 


0000 1 0 


1 00760 




DEC 












; ; Move 


000764 


013440 


OOOOOO 


1 3 1 1 04 


4$: 


NOP 


000765 


O33740 


000370 


130285 




MOV 


0O0768 


033740 


000004 


OOOOOO 




MOV 


000767 


033440 


00SS40 


OOOOOO 




MOV 


000770 


033445 


007005 


OOOOOO 




MOV 


00077 1 


0 1 3700 


OOSS23 


OOOOOO 




MOV 


000772 


1 30445 


1 1 7005 


0 16237 




INC 


000773 


013700 


005743 


1 20323 




MOV 



%CALL S.STR8 
%CFTEST TSTRTN 



%JNZRO 2$ 
#B . NABO, R8\N, BREG %JSTaP BI.STP 



XJMP 



TSTRTN 



#2 . , RO 

R7 , R2 
R2 , , BUF 
#100000, R2 
UBAR. ,BAR 
RIO 



%CALI. S.BUFR 
%JZRO 4$ 
%JMP 3$ 



STORE BREG IN TEMP3 

TEST UER IF FAST SELF-TEST ENABLED, 
LOAD STARTING DATA 

JUMP IF NOT DONE YET 

JUMP IF 81 STOPPED, ELSE- 
ABORT 81 CMD 

LOAD BREG / TEST UER 8 RETURN 

GET * OF PATTERNS TO GENERATE / 

SETUP BUFFERS 
MOVE R7 DATA TO R2 

MOVE DATA TO RAM BUFFER IF NOT DONE 
CHANGE VALUE IN NEXT ADDRESS 
INCREMENT TO NEXT RAM ADDRESS 
ALL DONE? LOOP 



(mr 1001 I 
[nir 1001 1 



Move the data patterns from the RAM buffer to the BCAI buffers 



S.BUFR 
BRGAOR 



%CAL L 

#BIGPR2,R0 HCALL 
#BIWRCM,RO 

RO,,BCAID S>LCOM 
UBAR, ,BAR 

(BUF) ,BCAIO IPWRFST 

U8AR,,BAR %JST0P BI.STP 

(BUF),BCAID (PLBWR %CALL WTCMDD 



SETUP BUFFERS 

GO LOAD BIIC REGISTER ADDRESS 
GET WRITE COMMAND 
LOAD COMMAND 

POINT TO EXPECTED DATA BUFFER IN RAM 
WRITE FIRST BUFFER 

JUMP IF BI STOPPED / [mrlOOl] 

INC TO NEXT RAM ADDRESS 
WRITE LAST BUFFER AND DO THE WRITE / 

GO WAIT FOR CMD COMPLETE 8 ERROR FREE 



KDBUP 
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0OO77 4 


O 1 3 440 


000000 


13 1104 


NOP 




%CALL 


S . BUFR 


SETUP BUFFERS 




00077S 


030545 


000OO2 


0 1 oooo 


ADD 


#2 . . UBAR 






POINT TO RECIEVED DATA BUFFER 




00077S 


033740 


000370 


1 30255 


MOV 


MB t GPR2 , RO 


•/.CALL 


BRGADR 


GO LOAD BIIC REGISTER ADDRESS 




0007 7 7 


03 3 7 40 


OOOOO 1 


oooooo 




#B I RDCM , RO 






GET READ COMMAND 




OO 1 000 


033440 


1 15540 


006237 


MOV 


RO , , BCAID (PLCOM 


%JSTOP 


BI .STP 


JUMP IF BI STOPPED / LOAD COMMAND 




OO 1 00 1 


0 13440 


000420 


1 303 2 3 


NOP 


IPGORO 


%CAL L 


WTCMDO 


00 THE READ / 


FREE 














GO WAIT FOR CMD COMPLETE t ERROR 


OO 1 002 


033445 


OO7505 


OOOOOO 


MOV 


UBAR , , BAR VRDFST 




READ FIRST BCAI BUFFER / 


RAM 














POINT TO RECIEVED DATA BUFFER IN 


001003 


0 1 370O 


0O37 15 


0 1 oooo 


MOV 


(BCAISI , \N. BUP 


VRDNXT 




GET DATA FROM BCAI BUFFER / 


















READ NEXT BUFFER. 




001004 


1 30445 


OO7005 


010000 


I NC 


UBAR , , BAR 






INC TO NEXT RAM ADDRESS 




00100S 


0 1 3700 


003015 


oooooo 


MOV 


(BCAIS) , \N , BUP 






GET DATA FROM BCAI BUFFER 












;;Compar« the EXPECTED 


< RECIEVED data of tha GPR buffers 




001006 


033740 


000002 


131 104 


MOV 


#2 . , RO 


%CALL 


S . BUFR 


SETUP BUFFERS TO COMPARE DATA 




001007 


033702 


010003 


1 10752 5$ : 


MOV 


IBUFI ,R2 


%JZRO 


1$ 


JUMP IF DONE / 
















SAVE EXPECTED DATA 




001010 


0101 45 


007000 


010000 


ADD 


RO.UBARNN.BAR 






ADO RING LENGTH TO BAR S 


RAM 












POINT TO RECIEVED DATA BUFFER IN 


00101 1 


03S502 


0O0003 


OOOOOO 


XOR 


(BUP ) , R2 






EXPECTED DATA SAME AS RECIEVED DATA? 


00101 2 


1 30445 


01 7005 


010043 


INC 


UBAR , , BAR 


%JNZRO 


ERRB1B 


ERROR IF NOT THE SAME / 


















INC TO NEXT RAM ADDRESS 




001013 


03 1 450 


000010 


1 1 1007 


DEC 


RIO 


%JMP 


5$ 


DECREMENT RING LENGTH. 





;;RBAD data from BCAI GPR buffers to a RAM buffer 
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POLL TEST (NORMAL 



DDE I 




Tnis test 
and checks t 
An error results if the 
set . The test than i 
checks to see that the 
An error results it the 
reset . 



Input : 
Output: 

NOTE; Errors in thi 



R6 contains value for 



routine display tha foil 
POLL TEST error (NORMAL MODE) 



owing in the SA register: 



Q 


001014 


033740 


000050 


120313 POLTST; 


MOV 


#BCICSR,RO %CALL 


RDCMD 


< 


001015 


133541 


000040 


01 OOOO 


BIS 


#STOPEN , R1 






00 1 01 6 


033541 


000210 


010000 


BIS 


#<BICSREN-l-RT0EVeN>,R1 




o 

II 


00101 7 


033740 


000050 


1 20302 


MOV 


#BCICSR,RO %CALL 


WRCMD 




001020 


03374O 


000362 


I30313 


MOV 


miPREG.RO %CALL 


RDCMD 


cc 


OO1021 


01 3440 


I 50000 


1 1 0043 


NOP 


SJNPOLL 


ERRB 1 B 


O 
u. 


CO 1 022 


0 15546 


1 1 E001 


056237 


B I C\F 


*B . NABO , R6\N, BREG '/.JSTOP 


B I . STP 


W 

o 


001023 


03344S 


006006 


130275 


MOV 


R6 , , BREG %CALL WASTE 


V) 

-1 


OO1024 


01 3440 


1 50000 


00O043 


NOP 


■/.JPOLL 


ERRB 1 B 




OO1025 


01 3440 


OOOOOO 


1 1 0252 


NOP 


%JMP 


TSTRTN 



READ 8CI CONTROL REGISTER 
SET STOPEN BIT S 

B I CSREN+RTOE VEN BIT IN BCICSR 

TO ENABLE NODE SELECT FOR STOP CMO . 
VlfRlTE BCI CONTROL REGISTER 
READ IP REGISTER (BI GPR 0) 

TO SET POLL 
ERROR IF POLL WASN'T SET, ELSE 
JUMP IF BI STOPPED, ELSE 

ABORT BI CMD 
RELOAD BREG / 

WASTE SOME TIME TO ALLOW 

RESET OP POLL SIGNAL. 
ERROR IF POLL WASN'T RESET 
TEST UER t RETURN 



[mjtoal 



Imr loot 1 
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««*****««* 



BI MEMORY TEST (NORMAL MODE] 



I nput : 
Out put ; 



This test is executed in MANUFACTURING ONLY, The test 

writes and reads 3 OCTAWQRDS in BI MEMORY (must ba 

NODE 15.). All 3 OCTAWORDS will be written with a 

walking ONE'S and ZERO'S data pattern, then read to 
verify data integrity. 



none 
none 



Imr 1002 ] 



NOTE: Errors in this routine display the following 
106347 - BI MEMORY error (NORMAL MODS) 



In the SA register; 



;;** THIS IS A MANUFACTURING TEST ONLY «* 



[rtir 1002 ] 



001 026 


0 1 3440 


050O0O 


1 0 1 030 


B IMEM: 


00 1 027 


01 3440 


OSOOOO 


000252 




00 1 030 


0 13440 


05O000 


1 102S2 


1«: 


00 103 1 


03374 1 


0000 1 7 


1 202S4 




00 1032 


033740 


00O004 


1 303 1 3 




OO 1033 


1 1 454 1 


OOOO 1 0 


0 1 OOOO 




001034 


0 1 3440 


01 0000 


1 10043 




00 1035 


033742 


oooooo 


OOOOOO 




001036 


03374 1 


000000 


oooooo 




OO 1037 


033740 


000040 


1 30302 




001040 


033742 


0000 10 


0 1 OOOO 




00104 1 


03374 1 


oooooo 


OOOOOO 




0O1O42 


03374O 


000044 


1 20302 




00 1043 


03374O 


000030 


O 1 OOOO 


2$ ; 


00 1 044 


073746 


000340 


0 1 OOOO 




00 1 045 


073752 


0003 60 


OOOOOO 




OO 1 04 B 


1 7SS47 


000200 


OOOOOO 


3$ : 


00 1 047 


0 18 152 


01O006 


04 105 1 




00 1 050 


030546 


0 1 OO02 


1 4 1 070 
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, 22-APR 



NOP 
NOP 
NOP 
MOV 



%JNTEST tS ;CHECK SXT.TEST L FOR TOOGLE MODE 

%JTEST TSTRTN ;RETURN IF EXT. TEST L DID NOT TOGGLE 
%JNTEST TSTRTN :RETURN IF EXT.TEST~L DID NOT TOGGLE 
%CaLL SHFID ;ASSUME NODE ID 15. FOR BI MEMORY 

.■ GO SHIFT ID INTO CORRECT POSITION 



^;Read BICSR In BI MEMORY to CHacK STS bit Status 



MOV 


#BICSR, RO 


8 I T 


#<STS>,R1 


NOP 




; ; Set up 


STARTING and E 


MOV 


#0 . R2 


MOV 


#0 , R I 


MOV 


OBISAOR, RO 


MOV 


#10, R2 


MOV 


#0, Rl 


MOV 


#BIEADR , RO 


; ; Set up 


OCTAWORD count 


MOV 


#<8 . «3> . RO 


MOV\L 


#<70O/2> , I UAR 


MOV\L 


#<7»0/2> , R 1 2 


XDR\ L 


# 1 00000 , R7 


XOR\F 


I UAR , Rl 2\N 


ADO\F 


#2 , lUAR 


1388 11 


1 8; 48 . 97 



%CALL 



;READ BI CONTROL REGISTBR 
;WAS SELF-TEST SUCCESSFUL? 
; ERROR IF NOT 



;LOAD HI STARTING ADDRESS 

;LaAD LO STARTING ADDRESS 

;WRITE BI STARTING ADDRESS RE 

;IDAD HI ENDING ADDRESS 

;LOAD LO ENDING ADDRESS 

.'WRITE BI ENDING ADDRESS REG 



Starting BI MEMORY address 8 starting DATA pattern 

;SETUP FAKE RING LENGTH (3 Octawords) 
:SETUP STARTING BI MEMORY ADDRESS (700) 
;SETUP LAST STARTING SI MEMORY ADDRESS (7401 
iR7 ■ DATA 

XJN2R0 4$ :JUMP IF DATA NON-ZERO, ELSE 

; DID WE 00 LAST STARTING BI ADDRESS? 
%JZRO 6$ ;EXIt IF YES, ELSE 
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NEXT STARTING BI MEMORY ADDRESS 
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00105 1 0 1 3740 O07O5O 135 624 4$ : 



00 1052 013740 007 1 40 

001053 013740 003002 

001054 033741 OOO 1 05 



00108S 033440 010010 000043 



001055 013440 000000 131104 
0010S7 030145 007000 000000 



0010 80 0337 4 1 000105 1 25 640 
001061 033440 010010 000043 



ootoe: 

OO1063 


01 3440 
033702 


000000 
010003 


131 104 
141046 


SS: 


NOP 
MOV\F 


001064 


0 1 01 45 


007000 


O1OOO0 




ADD 


001065 
001066 


036502 
1 30445 


000003 
0 1 7005 


000000 
0 1 0043 




XOR 
INC 


001067 


03 1 450 


0O0O10 


101OS3 




DEC 


001070 


03375 1 


OOS321 


1202S3 


6$: 


MOV 


O0107 1 


013740 


006221 


100252 




MOV 



2901 ASSEMBLER VERSION 32 PAOE 122 

CODE 

;;Setup to WRITE from a RAM buffer to HOST memory 



010000 
121077 
136245 



MOV 
MOV 
MOV 



*TEMP3, \N , BAR 

#UBURST , \N , BAR 
#2, \N , BUF 
*eOSEED.R1 



KCALL 
%CALL 



WT . RAM 
WT . DIAG 



%JNZRO ERRB1S 



POINT TO TEMP3 ADOR IN RAM / 
SAVE BI MEMORY ADDRESS 

POINT UBURST IN RAM 

GO WRITE DATA IN RAM BUFFER 

SETUP eOC SEED AND 
GO WRITE DATA TO HOST MEMORY. 

ERROR IF NOT 0 / 
RESTORE RING LENGTH TO RO 



;;Setup to READ from HOST memory to a RAM. buffer 
%CALL S.BUFR 



NOP 
ADD 



MOV 
MOV 



RO, UBAR, BAR 
#eOSEED , R1 
RIO, RO 



%CALL 
%JNZRO 



RD . D lAG 
ERRB1B 



SETUP BUFFERS TO DO DMA READ 
ADD RING LENGTH TO BAR » 

LOAD RECIEVEO DATA BUFFER TO RAM 
SETUP EDC SEED AND 

GO READ DATA FROM HOST MEMORY. 
ERROR IF NOT 0 / 
RESTORE RING LENGTH TO RO 



^Compare the EXPECTED » RECIEVEO stared in RAM 



(BUF) ,R2 

RO, UBAR\N, BAR 



(BUF) ,R2 
UBAR, , BAR 



R 1 0 



%CALL 
%JZRO 



%JNZRO 
%JMP 



S . BUFR 
3$ 



ERRB I 8 
5$ 



SETUP SUFFERS TO COMPARE DATA 
JUMP IF DONE, ELSE 

SAVE EXPECTED DATA. 
ADD RING LENGTH TO BAR S 

POINT TO RECIEVEO DATA BUFFER IN RAM 
EXPECTED DATA SAME AS RECIEVEO DATA? 
ERROR IF NOT THE SAME / 

INC TO NEXT RAM ADDRESS 
DECREMENT RING LENGTH. 



#<B-. NRTYtB . LODP + B . LED + B . NABO> , R1 1 , BREG %CALL GETIO 
#<S . NRTV+B . LED+B . NABO> , BREG %JMP TSTRTN 



RELEASE D-PROC FROM SPECIAL WAIT 

CALLED "TSTXL'. / 

PUT CONTROLLER IN LOOPBACK MODE 

TO READ CORRECT NODE ID 
PUT CONTROLLER IN NORMAL MODE / 

TEST UCR a RETURN 
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1 



001073 
001074 
001075 
001076 



001077 
00 1 100 



INITIALIZATION SUBROUTINES 

THESE ROUTINES ARE USED BV THE I N I T I AL I ZAT I C 



SUBROUTINE TO PRESET THE SDI CONTROL BLOCKS 



001072 033743 000004 1 2S522 S.SSOI: 



010545 
1 13740 
030S4S 
03 1 443 



033442 
033442 



01 7000 
003174 
0OO1 20 
0OO0O3 



0O00O7 
0 1 3002 



001101 130445 0O70OS 

001102 176542 000200 

001103 031450 0O0010 



1 37777 
000000 
000000 
1 1 1073 



12 1104 
16 1104 

O1000O 
OOOOOO 
1 1 1 100 



MOV 
ADD 



*NSDI,R3 %CALL 

#SDI . ST, UBAR\N , BAR ItRZRO 
#<ERRIP+DRVOL+0RAVLtSLAT 
OSDIB . 



;R3:# OF SOI CONTROL BLOCKS 
: UBAR (R51=IST SDI CONTROL BLOCK PTR 
;BaR=PTR TO SDI STATUS 
,\N,BUF MNDICATE DRIVE OFFLINE 
;UPDATE UBAR (RSI 
;DeCR LOOP COUNTER 



This routine will write 
ar«a in host mamory. 



wh i ch will be 



to write the ring 



output : 



UTE DATA TO RAM 

i ! TEMPORARY DATA REGISTER 

10 = RING LENGTH; WILL = O » 



INC 

XaR\L 

DEC 



R7 , R2 
R2 , , BUF 



UBAR, .BAR 



,BUFR ;MOVE Fi7 DATA TO R2 / SETUP BUFFERS 

. BUFR ;RETURN IF DONE, ELSE 

; STORE DATA IN RAM BUFFER, 

; INCREMENT TO NEXT RAM ADDRESS 

;CHANGE VALUE IN NEXT ADDRESS 

t ;ALL DONE? LOOP 
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This routine will setup the ring length, the lo address Bits of a ring area 

in host memory and the starting address o|i a buffer in RAM. 

Input; 

RO ! ring length 

TEMP3 = lo address bits of ring area in host memory 
Output : ' 

RIO = ring length 

lUAH I lo address bits of ring area in host memory 

UBAR , starting RAM buffer address for DMA xter 



0O1104 033450 OOOOOO OOOOOO S, BUFR: MOV R0,R10 ,.|.OAD R10WITH RING LENGTH 

001 105 013740 007050 135600 MOV #TEMP 3 , \ N , B A R XCALL S.LDIU LOAD I U AR R 6 ) WI ^ H S G 1 0 ADRS BITS 

001106 03374S 0OO272 OOOOOO MOV # <B U FR2 . > a L 0 B Y T , U B A R SET LO BITS I 

001107 133545 007013 137777 BIS # < BU FR2 . > *H I B Y T , U BAR , BAR %RET ; HI BITS OF DATA BUFFER IN RAM 
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STEP . 



ASSEMBLER VERSION 32 



««*««*«««»« 



SEND DATA TO HOST DURING A STEP. 
RECEIVE DATA FROM HOST DURING STEP AND 

IN STEP 4, THE PROCESSOR WILL WAIT FOR THE GO BIT FROM HOST. 



I nput : 
Out put : 



o 



R3 : STEP FLAG USED IN STEP 
« : ECHO DATA 

9 I DATA PROM THE HOST AND IS TESTED TO SET FLAGS ON RETURN 
R2 USED AS A TEMPORARY REG 
R1 USED AS A TEMPORARY REG 
R6 DESTROVeO IN U.INTR 
R10 USED IN STEP 

ROUTINES CALLED: 

01 INTR (CALLS U . INTR) 

STEP (LOADS SEND DATA INTO UDD [SA REG 11 



*«*«*«*««»* 



*««««««*««««««*««** 



00 1 1 1 0 


1 1 3740 


004320 


010000 


SENDS2 : 


MOV 


#<LED8'»LeD4'>LED1>,\N,UCR0 


TURN ON STEP 2 LEO. 


001111 


133743 


000020 


111115 




MOV 


ll'STEP2 . R3 


%JMP 


STEP.X ;SETUP STEP BIT / GO LOAD SA REG. 


00 1 1 1 2 


1 1 3740 


004300 


000000 


SENDS3 : 


MOV 


#<LE08-1-LED4>,\N,UCRD 




TURN ON STEP 3 LEOS. 


00 1 1 1 3 


1 33743 


000040 


111115 




MOV 


#STEP3 , R3 


%JMP 


STEP . X 


SETUP STEP BIT / GO LOAD SA REG. 


00 1 1 1 4 


1 1 3740 


004270 


oooooo 


SENDS4 : 


MOV 


*<LED8'I'LED21'LED1+DRINIT>,\N,UCRD 


; TURN ON STEP 4 LED . 


00 11 1 S 


033250 


000010 


010000 


STEP . X : 


MOV 


O.UDDI 






LOAD UDDI SEND DATA FOR NEXT STEP 


00 1 1 1 e 


033 1 50 


000003 


oooooo 




BIS 


R3,UDDI 






SET STEP BIT FOR SA REG 


00 1 1 n 


033441 


000010 


130355 




MOV 


UDDI , R1 


XCALL 


WRTSA 


SEND STEP BIT TO HOST SA REG IN LOOPBACK MODE 


001 120 


0 1 3740 


005221 


121 134 




MOV 


HKB . NRTY + B . LEO + I 


.NABO>,BREG %CALL DIINTR ^BI BACK TO NORMAL MODE / 




















; GO GENERATE AN INTERRUPT IF REOUIRED 


00 1 1 2 1 


003443 


0O0OO3 


1 30245 


1$ : 


MOV 


R3 , TSTCNT 


%CALL 


WAITS 


LOAD CURRENT STEP / 




















WAIT BEFORE ACCESSING BI AGAIN 


OOt 1 22 


033740 


OOOOS4 


1 303 1 3 




MOV 


#BIWSTA , RO 


%CALL 


RDCMD 


READ BI WRITE STATUS REGISTER 


OOl 123 


1 1 4S42 


000040 


010000 




BIT 


#<GPR1 > , R2 






WAS SA REG WRITTEN BV HOST? 


001 124 


013440 


01 0000 


10 112 1 




NOP 




%JZRO 


1$ 


WAIT TO RECEIVE DATA FROM HOST 




















RESET GPR1 STATUS BIT 


00 1 1 25 


033740 


000054 


1 30302 




MOV 


#B IWSTA, RO 


%CALL 


WRCMD 


WRITE BI WRITE STATUS REGISTER 


OOl 12S 


033740 


000354 


1 303 1 3 




MOV 


iVSAREG , RO 


%CALL 


RDCMD 


READ SA REG ( B I GPR 1 ) 


001 127 


003442 


000002 


010000 




MOV 


R2,0 






GET DATA FROM SA REG 




















LOAD DATA INTO 0 REGISTER. 


OOl 1 30 


114543 


000 100 


OOOOOO 




B I T 


#STEP4 , R3 






SEE IF WE ARE IN STEP 4, 


001 1 3 1 


001 240 


010000 


1 67777 




DEC\F 


« 


%RZRO 




RETURN IF NOT, ELSE 




















DECREMENT 0 REG. 


00 1 1 32 


013740 


047 170 


051121 




MOV\F 


#CON . ST , \N , BAR 


r.JLSB 


1$ 


JUMP IF GO BIT NOT SET, ELSE 




















LOAD CONTROLLER STATUS POINTER TO BAR. 


OOl 133 


033607 


000003 


127777 




BIS 


(BUF) ,0,R7 


%RET 




R7 GETS Purge Interrupt BIT 8 
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LEV01 

OIINTR 



I nput : 
Output ; 



: STEP 4 RECEIVE DATA. 
*«»*«««*«***«***«*«**««****«**«******««*««*«***«*«** 



001 1 34 0 14545 

00 1 1 35 01 3440 

001136 013440 



000200 
0 1 0000 

oooooo 



0 10000 
137777 
102030 



; ;««*«# 
DI INTRi 



BIT 
NOP 
NOP 



00 AN INTERRUPT IN DIAGNOSTIC 

R5 has the IB bit 8 Interrupt vector address/4. 
If U.INTR is called, 0. RO, 8 R1 are altered. 
««««««««««««**«««*««*****«««««««*««««**«*«**««***»*« 
*IE , RS 

%RZRO 

INTR 



**«**«*«««« 



%RZRO 
%JMP 



IS Interrupt Enable SET? 

RETURN IF NOT, ELSE 
DO INTERRUPT 8 
DO RETURN IN U.INTR ROUTINE 
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PACE 12a 



SET VALUES FOR LIMITS FOR THE 2 WORDS (4 bytesi THAT PRECEDE 
THE RING AREA FDR ALL SYSTEMS or FOR THE ADDITIONAL 2 WORDS 
(4 bytesj FOR A SYSTEM WITH VAX PURGE SET. 

THIS ROUTINE WILL CALL THE ERROR ROUTINE IF THE 32 BIT ADDRESS THAT 
MAKES UP THE PHYSICAL ADDRESS IN HOST MEMORY: 

1) IS < 4 FOR ALL SYSTEMS or < 8 FOR SYSTEMS WITH VAX PURGE SET 

2) IS LOCATED AT A HIGH PHYSICAL ADDRESS S THE RING LENGTH IS 

TOO LARGE FOR HOST MEMORY. 

3) IS LOCATED IN THE SYSTEM I/O PAGE (last 4k of memory) 

REGISTERS USED: 
1 nput : 

0 has hi order word of the physical address (ringbase+0] or 

[rtngbase-4] if »AX Purge Interrupt bit is set, 
RO has length of the ring 

R2 has 10 order word of the physical address [ringbase+0] or 
lringbase-4] if VAX Purge Interrupt bit is set. 

Out put : 

0 may need to be Decremented. 
RO will be Incremented by 2 . 

R2 gets 10 order word of the physical address [ringbase-4] or 
Iringbase-Sj if VAX Purge Interrupt bit is set. 

RAM location 5AVUAR gets HI WORD of the physical address 

[ringbase-41 or Iringbase-S] if VAX Purge Interrupt is set. 



Errors 
1 22240 



-I this routine display the 
DMA test error 



following in the SA register; 



001 1 37 
001 1 40 



10S640 
1 3 1 S42 



000300 
000004 



001141 001260 020000 



001143 117640 000300 

001144 03S163 010002 



001145 030540 010002 
001148 013740 007262 



0 10000 SETLIM: AND 
000000 SUB 

051142 DECV 



001142 133743 020340 04003 1 



O 1 0000 
15 1145 



1 0003 1 
1 1S613 



XOR 
BIC\T 



# 1 60000, R3 



%JNCRy ERRBIO 



mSAVUAR. \N,BAR %JMP 



;SAVE EXTENDED ADDRESS BITS 
;DECREMENT LO ADDRESS BITS, 
: WILL RING ADDRESS FIT IN L 
;CONTINUE IF SO, ELSE 
; DECREMENT HI ADDRESS BITS, 
; ARB WE SOMEWHERE IN HI MEMORY? 
;ERROR IF RING ADDRESS TOO LO OR HI 
; SETUP TO CHECK FOR RING ADDRESS IN 
;ARe ALL THE EXTENDED ADRS BITS SET 
^CONTINUE IF NOT, ELSE 

,' IS RING ADDRESS IN SYSTEM I/O PAGE? 

TERROR IF RING ADDRESS IS IN SYSTEM I/O PAGE / 

; ADO 2 TO RING LENGTH. 

ISTORE 0 (Extended adrs bits) IN A 

; RAM LOCATION FOR LATER i RETURN. 



ADDRESS SPACE? 



[N MEMORY, 
I/O PACE 
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, STEP 1 INIT CODE 

DATA RECEIVED FROM HOST 

BIT15 is always SET 

Wrap mode bit (BIT14) 

Command ring length (BIT13-11) 

Response ring length (BIT10-06) 

Interrupt Enable bit (BITOT) 

Interrupt vector address/4 (slToe-00) 



REGS USED: 
Input : 

Output : 



0 has the RECEIVE data frc 



STEP 1. 



0 gets SEND(ECHO) data for STEP 2. 

RS gets SEND(ECHO> data for STEP 3. 

RAM location RSPLEN gets RESPONSE ring length. 

RAM location CMOLEN gets COMMAND ring length. 



STR2 

LDR2 

RRR1 

RLRl . 

RRR7 

STRO 



NOTE: If WRAP data is set, U-PROC will 1e 



til rai nitE 



NDTfi: Errors in this routine display the following in the SA register; 
106200 - STEP 1 data error 



001 1 47 
001 1 50 

00 1 I 5 1 

00 1 I 52 



033740 
033740 
003442 
1 14640 



000054 
000364 
000002 
030100 



1 30302 
1303 13 
010000 
010034 



001153 013740 016221 111165 



001 1 54 1 13740 004 I 60 
001156 033740 000364 
001156 033441 000003 



010000 
1 303 1 3 
1 30365 



MOV 
MOV 
MOV 



%CAI.L 
%CA1.L 



WRCMO 
RDCMO 



;RESeT GPR1 STATUS BIT 
;WRITE BI WRITE STATUS REGISTER 
; READ SA REG ( B I GPR 1 ) 
: GET DATA FROM SA REG 
i ERROR IF NEC NOT SET, / 
; WRAP RE0UESTED7 
#<B . NRTY + B . LEO-fB . NABO> , BREG %JZRO 3$ ;JUMP IF NOT WRAP MODE / 

: 31 BACK TO NORMAL MODE 



*8IWSTA, RO 
fSAREG , RO 
R2 , 0 

#B I T 1 4 , 0 



7.JNNEG ERRB1L 



;;Turn on LEO #S , read SA REG source 8 write SA REG destinat 



on 



MOV 
MOV 
MOV 



*< LED4'f LeD24'LED 1 > , \N , UCRD 
*SAREG,RO %CALL RDCMO 

R2 , R 1 %CALL WRTSA 



LED: 08H ON BOARD #t / 
READ SA REG (BI GPR 1} 

WRAP DATA FROM SA REG SOURCE TO SA RSG OEST 
IN LOOPBACK MODE. 
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;;Wait for SA REG to be written again by HOST 



001 1S7 013440 000000 

001 ISO O33740 0OO0S4 

001161 114S42 0O0040 

0011S2 013740 018221 



001163 033740 OOOOS4 
001ie4 013440 OOOOOO 



120246 
130313 
OtOOOO 
101187 



1 3O302 
101 1S4 



NOP 
MOV 
BIT 
MOV 



MOV 
NOP 



%CALL 

#BIWSTA,RO '/.CALL 
#<GPR1 > , R2 

#<B.NRTY'l'B.LED'fB. NABO 



mSIWSTA.RO 



%CALL 
%JMP 



WAITS ;WAIT BEFORE ACCESSING BI AGAIN 
RDCMD ;READ BI WRITE STATUS REGISTER 
;WAS SA REG WRITTEN BY HOST? 
BREB %JZRO 2$ ;WAIT TO RECEIVE DATA FROM HOST / 
; BI BACK TO NORMAL MODE 
PRESET GPR1 STATUS BIT 
WRCMD ^WRITE BI WRITE STATUS REGISTER 
1$ ;LaOP UNTIL REINITED 



r 



001 16S 033247 000007 121072 3S : 



S . SSDI 



;SAVE STEP 1 RECEIVED DATA IN R7 , 

; INIT EACH SDI STATUS TO REFLECT DRIVE OFFLINE 
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Make sure that the CLR HANG instruction and the CALL S.SSDI do not 
occur on the same line. The D-PROC may not be released if they do. 
R5 must be NON-ZERO to continue. 

Do not Store anything in R7 until after the U-PROC has returned from 
S.SSDI. A NON-ZERO value in R7 will hang the D-PROC as long as R7 is 
the UER. 

After this point the D.PftOC is running and the U . PROC can use only 
registers 0. RO, R1, R2 , R3 , RS , R6, R7 and RIO. The D.PROC owns R11, 
R12, R13, R14, R15, R16 and R17 from now on. 



U . PROC win 



R4 (CRI) if an error occurs. 





001 1 66 


034460 


000010 


OOOOOO 


CLR 


RIO 




001 t 67 


013740 


007O20 


OOOOOO 


MOV 


#RSPLEN , \N . BAR 




001 170 


003740 


00O010 


131 176 


MOV 


#6 . , 0 




001 171 


013740 


O0702 6 


OOOOOO 


MOV 


*CMDLEN,\N,BAR 




001 172 


003740 


0OOO1 3 


131176 


MOV 


*1 1 . .0 


Q 


001 173 


03344S 


000O07 


OOOOOO 


MOV 


R7,RS 


< 


001 1 74 


003740 


000010 


125503 


MOV 


#8. ,0 


3 


001 175 


004S47 


000377 


101202 




#377,R7,0 



S , RRR 
STEP . 



iCLEAR RIO / USED TO STORE LENGTH 
iBAR -> RESPONSE RING LENGTH 

;GET RING LENGTH / 0 = # OF BITS TO SHIFT 
; BAR -> COMMAND RING LENGTH 
:GET RING LENGTH 

; RS GETS STEP 3 SEND(ECHOI DATA 
; (IE 8 INTERRUPT VECTOR/41. 



;STRIP 



GETS STEP 2 SENOCECHOI DATA 8 



TO STEP 2. 



GET RING LENGTH 

ISOLATE THE RING LENGTH LOG 2 AND GET THE ACTUAL RING LENGTH 



Input : 



0 has # of bits. 
R7 has RECEIVE data from STEP 
RIO has total ring length. 
BAR has soma RAM location. 



R1 is used ins. RRR1 . 
Rl gets loaded into a 
RIO gets ring length 



RAM 1 

idded t 



001176 037441 

001177 O04541 
0OI200 033741 



00OO07 
O0OOO7 
010200 



1 35501 
OlOOOO 
025501 



AND 
MOV 



R7,R1 
#7 , Rl . 0 
#BIT07.R1 

R1\0, RIO, BUF 



%CNZRO S .RRR1 



:R1 GETS COMPLEMENTED DATA 

;ISOLaTE THE RING, STORE IN 0 

:INITIALVALUEINR1/ 

; CALL ONLY IF RING VALUE IS > 7 

:STORE IN BUFFER / ADD TO TOTAL LENGTH 
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PACE 132 



0O12O2 


034S45 


000377 


0 10000 


STEP. 2: AND 


00 1 203 


0 13740 


007 1 64 


O 1 0000 


MOV 


00 t 204 


01 4S45 


003 1 77 


0 1 0000 


AND 


00 1 205 


073440 


0000 10 


0 1 0000 


MOV\L 


00 1 206 


01 3740 


007025 


oooooo 




001 207 


033440 


0O30OO 


12 1110 




00 1 2 1 O 


01 3740 


007 1 70 


0 1 oooo 


MOV 


00 1 2 1 1 


01 4640 


003001 


010O0O 




00 1 2 1 2 


0 13740 


007 1 60 


oooooo 


MOV 


OO 1 2 < 3 


006640 


0O300 1 


010000 


BIC 



STEP 2 INIT CODE 

DATA SENT TO HOST 

Step 2 bit ( B I T 1 2 ) 
Port type { B IT 1 0 - OS I 

Command ring length echo [BIT05-O3) 
Response ring length echo (BIT02-00) 

DATA RECEIVED PROM HOST 

Lo order word of the physical address [ringbase+0] (BIT1S-01} 
VAX Purge Interrupt bit (BITOO) 

REGS USED: 
Input : 

Q has the SEND(ECHOI data For STEP 2. 
R5 has the SCNO(ECHO) data for STEP 3. 

0 gets the RECEIVE data from STEP 2. 
RO used in U.INTR routine. 

R5 still has the SENDIECHO) data for STEP 3. 
RAM location INTVEC gets interrupt vector address/4. 

!RW1 (temp storage) gats total ring length. 
t.ST gets VAX Purge Interrupt bit. 
dd «s I ■ b ^^0? °' physical 

JIINTR for interrupts if 



#377 , R5 

#1 NTVEC , \N , BAR 
#177,R5\N,BUF 
RIO, RO 

#RCSRW1 . \N , BAR 
RO , , 6UF 

*CON . ST . \N , BAR 
#BITOO. 0\N , BUF 
#RNGBSL . \N, BAR 
VBITOO.O.BUP 



; SAVE 
; BAR! : 
; STORI 

I c 

:PDIN 
; SAVE 
; CAL 
; LOAD 
; SAVE 
; POIN 
;STOR 



E a INTERRUPT VECTOR 
TERRUPT VECTOR STORAGE LOC 
INTERRUPT VECTOR/4 

RING LENGTH TO WORDS 
TO TEMP RING LENGTH STORAGE IN RAM 
RING LENGTH IWORDSI AND 



CONTROLLER STATUS POINTER TO BAR. 
VAX Purge Interrupt BIT IN CON. ST 
TER -> LO RNG BASE ADOR 
e LO ADDRESS IN RAM 
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STEP 3 INIT CODE 

DATA SENT TO HOST 

Step 3 bit (BIT13I 

Interrupt Enable bit echo (BIT07) 
Interrupt vector address/4 echo (BIT06-00) 

DATA RECEIVED FROM HOST 

Purge/Poll test bit IBIT15) 

Hi order word of the physical address Iringbase+ol (BIT14-00) 



REGS USED: 
I nput : 



RS has the SENO(ECHO| data for STEP 3. 

RIO has the ring length. 

RAM location CON. ST has VAX Purae Inte 



upt bit . 



0 gets Extended Address bits for the routine S6TLIM. 

RAM location TEMP2 gets R5 Iths SEND(ECHO) data for STEP 31. 

RAM location RNGBSH gets HI V»ORD of the physical 

address [ringbase+0}. 
RAM location TEMP3 gets LO WORD of the physical address 

[ringbasa-41 or I r i ngbase- 8 1 i f PI is set. 



Errors 
122240 



SETL IM 
S . S T R I 
UNB . RS 
SETLIM, V 

In this rt 
- DMA test 



1ICH SAVES THE EXTENDED ADDRESS. BITS 

Jtino display the following in the SA register: 



00 1 2 I 4 


003445 


OOOO05 


13 1112 


STEP . 3 ; 


MOV 


KS.O 




%CALL 


00 1 2 1 5 


0 1 3740 


007047 


12S623 




MOV 


#TEMP2 , \N . 


BAR 


%CAL L 


00 1 2 1 6 
OO 1 2 1 7 


01 3740 
013440 


007 1 62 
030000 


125613 
01 1 226 




MOV 
NOP 


*RNGBSH, \N 


, BAR 


%CALL 
%JNNBG 


001220 


03444 1 


000001 


1 20365 




CLR 


R 1 




%CALL 


00 1 22 1 


0 1 3740 


00622 1 


1 30243 




MOV 


#<B . NRTY+S 


. LEDtB 


. NABO> 


00 1 222 
00 1 223 


0 13440 
0 13740 


1 50000 
1 1 6220 


1 1003 1 
056237 




NOP 

MOV\F 


#<B . NRTY+8 


. LED> , 


%JNPOLL 
SREG 


00 1 224 


013 7 40 


006221 


1 30275 




MOV 


*<B . NRTY+B 


. LEO+B 


. NABO> 


KDBUP 




KDBSO . MICROCODE 


, 22 -APR 


-1988 1 
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%JSTOP BI.STP 



^RESTORE SENDIECHO) DATA TO 0 REG AND 
; CALL STBP#3 SEND ROUTINE. 
;SAVE R5. IT WILL BE DESTROYED 
; DURING THE DMA TEST. 
;SAVE NIGH BASE ADDRESS 

:SKIP PURGE/POLL TEST IF PP BIT ISN'T SET / 
; BAR -> RING BASE 10 ADDR 

.'CLEAR SA REG FOR PURGE/POLL TEST IN 
;LOOPBACKMOOE. 
-L WAIT ^WASTE 10 MILLISECONDS / 
: 81 BACK TO NORMAL MODE 
:THE SCAN/PURGE SIGNALS SHOULD HAVE BEEN 
; SET BY THE HOST AT THIS TIME. 

;ERROR IF POLL WASN'T SET 



;JUMP IF BI STOPPED, ELSE 
; ABORT BI CMD 

;LOAD BREG WITH NO ABORT CMD / 



KDBUP 
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; WASTE SOME TIME TO ALLOW 


















: RESET OF POLL SIGNAL . 


00 1 225 


01 3440 


1 50000 


00003 1 


NOP 






ERRB1 0 


ERROR IF POLL WASN'T RESET 


001 226 


013 7 40 


007025 


13S573 1$; 


MOV 


^„ ^„ , \ .1 BAB 

#RCSRW1 1 \N, BAR 


° 


S . LDRO 


RESTORE RING LENGTH TO RO 


001227 


01 3740 


007 1 60 


oooooo 


MQ V 








BAR -> RING BASE LO ADDR 


OO 1 230 


O33702 


000003 


12 1 137 


MOV 


( BUF ) I R2 


/■CALL 


SETL IM 


LOAD R2 WITH RINGBASE+O / 
















SET LIMITS, R2 GETS RINGBASE-4 


00 1 23 1 


01 3740 


007 1 70 


1 25601 


MOV 


#CDN. STAN, BAR 


XCALL 


S . LDR7 


LOAD CONTROLLER STATUS POINTER TO BAR 














R7 GETS Purga Interrupt BIT. 


00 I 232 


034447 


040007 


03 1 1 37 


CLR 


R7 


%CLSB 


SETLIM 


R2 GETS RING8ASE-8 IF PI BIT IS SET / 














INIT R7 USED IN DMA TEST. 


00 1 233 


O13740 


007050 


135621 


MOV 


*TEMP3,\N,BAR 


%CALL 


S . STR2 


STARTING ADDRESS OF RINGS, 



(LO WORD Of tna physical address [rlngbase-4] 
[ringbass-S] it VAX Purga Interrupt IS set 
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*««»««««*****»*«»««**«**««**«***«««**««»«**«*«****«««««*****»*«******«*«***** 
LEVOO 

DMA TEST 

Fop each location in th« ring buffar do th« following: 

Write the moving ONE'S and ZERO'S patterns 
Clear the location 

Check to make sure the increment works properly 

I nput : 

ROhaslengthofringarea 

RAM location UBURST gets initialised to 2 words for bur St rate 
RAM location TEMP3 haS LO WORD of the physical address 

[ringbase-4] or [ringbase-8] if VAX Purge Interrupt is set 
RAM location 5AVUAR has hi word Of the physical address 
[ringbase-4] or [ringbase-8l if VAX Purg« Interrupt.is set 



Out put : 



UDR gets changed by WT.OIAG a RD.DIAG routines 
UAR " " " 

RING AREA in host memory will be initialized to data (O) 



REGISTERS USED: 



R1 used when comparing read/write data 
R7 Starting data pattern 

RIO used as t empor ar y storage for ring length 

0, R2, R3 are used in WT.DIAG a RD.DIAG routines 

BUFR2. is a buffer in RAM that is used to store data 

that will be written to the ring area in host memory. 

BUFR2. ♦SIS. is a buffer in RAH that is used to store data 

t hat will be r ead from the ring area in host memory. 

ROUTINES USED: 

WT . RAM 
S.BUFR 
WT . DI AG 
RD.DIAG 
S.ZBUF 

NOTE: Errors in this routine display the following in the SA register; 
122240 - DMA test error 



*«*«*«***««««*««**»«««»«****»*«*««*«****«*«*«** 
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00 1 234 
001235 



1 301236 
001237 



00124 1 
001242 



001243 
001244 



00 I 245 
00 1 24 6 



00 1 250 
OO 1 26 1 



176547 0002OO QOOOOO 
013740 017140 111253 



01 3740 
03374 1 



003002 
000 1 05 



013440 OOOOOO 
030 14S 007000 



013440 OOOOOO 
033702 010003 



036502 000003 
130445 017O05 



1 2 1 077 
136245 



001240 033440 010010 000031 



1 3 1 1 04 
OOOOOO 



033741 000105 125640 
033440 010010 00003 1 



131 104 
15 1234 



001247 010145 007OOO OlOOOO 



OOOOOO 
Ol 003 1 



001252 031450 OOOOtO 101246 



DMATST: XOR\L 
MOV 



#100000 , R7 

mUBURST , SN , BAR %J2RD 



R7 : DATA 
JUMP IF DATA ZERO. 



SFT 1 34 

Setup to do DMA WRITE from a RAM buffer to host memory 



MDV 

MOV 



»2 , \N , BUF 
#EDSEED , R1 



■/.CAL L 
%CAL L 



WT . RAM 
WT . D I AG 



%JNZRQ SRRB10 



GO WRITE DATA IN RAM BUFFER 
SETUP EDC SEED AND 

GO WRITE DATA TO HOST MEMORY. 
ERROR IF NOT O / 

RESTORE RING LENGTH TO RO 



;;Setup to do DMA READ from host memory to a RAM buffer 
%CALL S.BUFR 



NOP 
ADD 



MOV 
MOV 



RO.UBAR.BAR 
#EDSEeD,Rt 
R 1 O , RO 



SETUP BUFFERS TO 00 DMA READ 
;AD0 RING LENGTH TO BAR t 
; LOAD RECIEVED DATA BUFFER TO R 
%CALL RO.OIAG ;SETUP EDC SEED AND 

; GO REAO DATA FROM HOST MEMORV . 
%JNZRO ERRBtO .ERROR IP NOT 0 / 

; RESTORE RING LENGTH TO RO 



;Compare the EXPECTED t RECIEVED data from DMA xfer 



NOP 
MOV\F 



XOR 
I NO 



( BUF ) , R2 

RO, UBAR\N, BAR 



( BUF ) , R2 
UBAR , , BAR 



%CALL 
%J2R0 



%JNZRp 
%JMP 



S . BUFR 
DMATST 



ERRB 1 0 

1$ 



SETUP BUFFERS TO COMPARE DATA 
JUMP IF DONE, ELSE 

SAVE EXPECTED DATA. 
ADO RING LENGTH TO BAR S 

POINT TO RECIEVED DATA BUFFER IN -RAM 
EXPECTED DATA SAME AS RECIEVED DATA? 
ERROR IF NOT THE SAME / 

INC TO NEXT RAM ADDRESS 
DECREMENT RING LENGTH. 
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;;C1ear RAM buffers It Initialize RING area in host memory 



00 1 2S3 


O13440 


OOOOOO 


1 3 1 104 


SFT 1 34 : 


NOP 






%CALL 


S . BUFR 


SETUP BUFFERS TO CLEAR RAM BUFFERS 


OO 1 254 


073440 


OOOOOO 


OOOOOO 




ROT\L 


RO 








RING LENGTH«2 


001 2SS 


03344 1 


0OO0O5 


1 25544 




MOV 


UBAR . R 1 




%CALL 


S . 2SUF 


POINT TO BEGINNING OF SUFFERS USED 






















DMA TEST / ZERO THE BUFFERS 


001256 


033440 


OOOO 1 0 


131 104 




MOV 


RIO.RO 




%CALL 


S . BUFR 


RESTORE RING LENGTH / 






















SETUP BUFFERS TO DO DMA WRITE 


001257 


03374 1 


OOOIOS 


136245 




MOV 


#EDSEED 




%CALL 


WT . OIAG 


SETUP EDC SEED / 






















GO WRITE DATA (0) TO HOST MEMORY. 


001260 


03444O 


OlOOOO 


00003 1 




CLR 


RO 




%JN2R0 


CRRBID 


ERROR IF NOT 0, ELSE 






















INIT RO TO WRITE ECC DATA TO RAM 












; ; F i 1 1 


RAM with 


ECC data 






OO 1 26 1 


03374 1 


000001 


0 1 0000 




MOV 


#1 , R 1 








FILL RAM WITH ECC DATA 


001 252 


1 37745 


030374 


1 1 1273 


1$ : 


COM 


# 1 7 BOOO 


, R5 


% JNEG 


3$ 




0012B3 


1 1 3540 


007070 


1 35 620 




8 I S 


#AL GADR 


, RO\N , BAB 


%CAL L 


S . 5TR1 




0O1264 


11354 1 


007074 


135616 




B I S 


#LGADR , 


Rl \N , BAR 


XCALL 


S . STRO 




001265 


07344 1 


000001 


OOOOOO 




ROT\L 


R1 










001 256 


11454 1 


000004 


OlOOOO 




BIT 


#BIT10, 


Rl 








OO 1 267 


036541 


OtOOl 1 


V41271 




XOR\F 


#1 1 , R1 




%J2RD\ 


2$ 




001 270 


13554 1 


O0OO04 


OlOOOO 




BIC 


#BI T 10, R 1 








001 27 1 


1 30440 


OOOOOO 


OOOOOO 


2$": 


INC 


RO 










001272 


112 140 


ooooos 


101262 




CMP 


R5 , RO 




%JMP 




001273 


013740 


007276 


1 25S23 


3$: 


MOV 


#LGCKSV , \N , BAR 


%CALL 


S.STR5 INITIALIZE L OG / ANT I L DG CHE CK 


001274 










ASSUME 


STEP . 4 , 


EO, . 









KDBUP 
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001 274 


003740 


000043 


OOOOOO 


STEP . 4 : 


MOV 


#<M00NUM4'<C00VER<I 7> XLOBVT , 0 


001 27! 
O01 276 
O01 277 


103640 
013740 
1 33743 


000O01 
007047 
000100 


OOOOOO 
13SB77 
131114 




BIS 
MOV 
MOV 


#<MODNUM+CaDVER>AHIBYT 
IIITEMP2 , \N , BAR %CALL 
ll>STEP4,R3 %CALL 


,0 

S . LDRS 
SENDS4 


001300 
00 1 30 1 


1 1 4640 

1 1 3740 


000001 
014360 


OOOOOO 
1S1315 




BIT 
MOV\F 


*SF , 0 

*LEDS,\N,UCRD 


%J ZRO 


3$ 


00 1 302 
OO 1 303 


037743 
03SS4S 


OOOOOO 
0OO2OO 


OOOOOO 
12 1115 




COM 
BIC 


#0, R3 
ifie, RS 


XCALl 


STEP . X 


OO 1 304 
001 SOS 
001 306 


1 33S44 
1 1 4S44 
04444 1 


000202 
000200 
010401 


OOOOOO 
010000 
05 1 305 


1»: 


BIS 
BIT 

CLR\ROP 


#PLOCK<'INDIAC 

IVPLOCK , RLL 

R1 IPSUPP 


RLL 

%JN2R0 


1$ 


OO 1 307 
001 3 lO 
001 3 1 1 


004640 
04324 1 
133544 


000037 
00000 1 
040200 


OOOOOO 
OOOOOO 
051313 




AND 

MOV\R0 
BIS\F 


#37,0 
9 , R 1 

#PLOCK,RLL 


%JLSB 


2$ 


00 1 3 1 2 


013440 


OOOOOO 


125473 




NOP 




%CALL 


P . LOCK 



STEP 4 INIT CODE 

DATA SENT TO HOST 

Stsp 4 bit (BITt4l 

Contronor modal (BIT07-04I 

Controllor micro-coda vapsion [BIT03-00] 

DATA RECEIVED FROM HOST 

Burst rata (BIT07-021 
Last Failbit IBIT01I 
CO bit (BITOOl 

REG I 



is pointing to RAM 
1 ocat i on TEMP2 
location CON. ST has VAX Purge Interrupt 



arrupt bit 

location UBURST gats burst rate 



a VAX Purge 



GET LO BITS (make sure that (rajt El 

code version # doesn't go ovar 4 bit boundary 

HI BITS OF CONTROLLER MODEL */uCODE VERSION 
RESTORE RS, IE t INTERRUPT VECTOR ADDRESS/4 
SETUP STEP BIT FOR UDD (SA REG) AND 

CALL STEP 4 SEND ROUTINE. 

SPECIAL FUNCTION MODE? 
JUMP IF NOT, ELSE 

ALL LEDS OFF. 
SETUP HOST DATA 

MAKE SURE NO INTERRUPT OCCURS / 

GO LOAD SA REG WITH SF DATA. 
UNLOCK DPROC-CDIAG MODE. 
TEST PIOCK BIT 

WAIT FOR D-PROC TO UNLOCK, ELSE 

INIT R1 fi GET RID OF GO BIT / 

SET LQOP-ON-TEST FLAG. 
SAVE TEST+PROCESSOR BIT, 
WILL IT BE U-PRQC OR O-PROC TEST? 
JUMP IF U-PRQC TEST, ELSE 

UNLOCK D-PROC. 
WAIT FOR D-PROC TO UNLOCK ME. 



251 
almj 
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001 3 1 3 
001 3 1 4 



001 3 1 5 
OO 1 3 1 6 
0O13 17 
001 320 
001321 



001323 
001324 



001325 
001500 



1 33544 
010640 



OS4 64 1 
003740 
114547 
01 3740 
03054 1 



001322 034441 



01 3740 
01 3440 



000200 
002026 



00O374 
0000 1 0 
003003 
007 I 40 
000002 



006221 
OOOOOO 



01OO0O 
010000 



OOOOOO 
1 25503 
OOOOOO 
010000 
1 3S620 



010000 
101 SOO 



BIS #PLDCK,RLL 

ADD *TESTBL,0\N.PAR 



AND\R #374,0,R1 

MOV #8 ,0 XCAL L S . RRR7 

AND #<LFAI L+VAX . PG> , R7\N , BUF 

MOV #UBURST , \N , BAR 

ADD ll>2,R1 %CALL S.STR1 
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^UNLOCK O-PROC 

;0 HAS TEST NUMBER / 

jFORCe PAR TO TEST TABLE 

;ISOLATE / SAVE BURST INFO IN R1 
;ROTATE FLAGS INTO UPPER BYTE 
;SAVE LFAIL B VAX PURGE 
:BAR:BURST SAVE AREA 
ISAVE BURST RATE / START U.PROC 



;;C1ear SA REGISTER and enter BI NORMAL 

CLR R1 7.CALL WRTSA 

MOV #<B . NRTYtB . LED-i-B .NABO>, BREG 
NOP XJMP U.STRT 

FILL 1 3440, 0 , <B I T 1 S-tB IT 1 2'»SE0ERR> 

ORG 1500 

ASSUME U . STRT , EO . . 



MODE 

;CLEAR SA REG IN NORMAL MODE 

; SELF-TEST OK « NO ABORT CMD . 

;LOAD BREG WITH NO RETRY, 

;JUMP TO FUNCTIONAL START-UP CODE. 

:JUMP TO SEOERR 

:MAKE SURE U.STRT IS NEXT 



a 
< 

D 

o 

II 

cc 
O 

Li. 

cn 
u 

(0 
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.SBTTl U.PROC IDLE LOOP, PORT ROUTINES, SEEK ORDERINS 

ROUTINE NAME: 
U.STRT 

FUNCTIONAL DECRIPTION: 

THIS CODE PERFORMS THE UNIBUS PROCESSOR STARTUP FUNCTIONS 
(AFTER POWERUP.BUS INIT.IP WRITE, OR RECEIPT COMMAND). THE 
FUNCTIONS INCLUDE THE FOLLOWING: 

1. CLEAR ALL SDI STATUS WORDS 

2. SET UP SDI SYNC CODE 

3. CLEARS ALL SOFTWARE TIMER STORAGE 

4. CLEARS ALL SDI CONTROL BLOCKS 

5. SETS UP THE BUFFER STACK 



OOISOO 


013740 


007174 


1 35B3 1 


U.STRT: 


MOV 


001S01 


013740 


007176 


1 22027 




MOV 


00 1 S02 


1 13740 


003224 


OOOOOO 




MOV 


001S03 


013740 


007200 


OOOOOO 




MOV 


001S04 


01374O 


003074 


OOOOOO 




MOV 


00 1 SOB 


013740 


0072O2 


0 1 OOOO 




MOV 


00 1 S06 


03374 1 


000274 


0 1 OOOO 




MOV 


00 1 507 


13354 1 


003046 


0 1 OOOO 




BIS 


00 1 S 1 0 


0 13740 


007 1 42 


OOOOOO 




MOV 


001511 


0 1 3740 


O03O24 


OOOOOO 




MO V 


001512 


01 3740 


007002 


OOOOOO 




MOV 


00 1 5 1 3 


1 0374O 


00300 1 


0 1 OOOO 




MOV 


CO 1 S 1 4 


01 3440 


OOOOOO 


131B72 




NOP 










; * * * 


SET 


001 S 1 S 


03374 1 


007257 


0 1 OOOO 




MOV 


001 s 1 e 


1 33744 


OO0200 


OOOOOO 




MOV 


00 1 S 1 7 


033 144 


0OOOO1 


010000 




BIS 


00 1 S20 


033742 


00005 1 


1 35530 




MOV 


001 S2 1 


013440 


003000 


OOOOOO 


USTRTA : 


MOV 


00tS22 


131541 


007002 


010000 




SUB 


001823 


030040 


OOOOOO 


OOOOOO 




ADD 


00 1 S24 


03 1442 


000002 


OOOOOO 




DEC 


00 1 52S 


030S40 


0 too IS 


01 is:i 




ADO 


00 1 52G 


013740 


007242 


135616 




MOV 



%CALL 
%CALL 



#TMR.MC,BAR 
#TMR.BS,BAR 
#SECONO , BUF 
#HOSTMO , BAR 
#MINUTE,BUF 
*SYNC,BAR 
*SVNCL , R 1 
#SVNCH , R 1 , BUF 
«CL IMI T , BAR 
#CMDL IM, BUF 
#DMREG2 , BAR 
#SECSZ , 0 , BUF 



SET UP BUFFER POINTER STACK *«* 



#BUFP42 , R 1 , BAR 
#PLOCK,RLL 
R1 , RLL 
*NBUFR,R2 



I N I T 1 
U . VAXR 



RO,BUF 
#2, R1 , BAR 
0 , RO 
R2 

#<BUF . DL - 400> ; 
«CMPBUF . BAR 



RO XJNZRO USTRTA 
%CALL S.STRO 



(16K1SET MSCP TIMER FOR 1 SECOND 

[16K1BAR!PTR TO TMR.BS/RESET VAX PURGE 

INIT MSCP TIMER 

(16KIBAR3PTR TO HOSTMO 

SET HOST TIMER FOR 1 MINUTES 

[ISKlBARsPTR TO SYNC SAVE 

RIsLO BYTE OF SOI SYNC CHAR 

I16KJSET UPPER BYTE OF SDI SYNC 

[ 1 6K I BAR:COMMAND LIMIT WORD 

IIBKISET IN COMMAND LIMIT 

[16K1BAR3PTR TO DM REG 2(SAVES SECTOR SIZE 
IIBKISTORE SECTOR SIZE IN BUF < 0 
lOOAlINIT PTE CACHE POINTERS 



[ 1 6K 1 [US2EC 1 ) m , BARsPTR TO 1ST STK ENTRY 
I16K1SET IN PLOCK 
[ISKlOR IN STACK POINTER 

(16KIR2i# BUFFERS/ROiADOR OF 1ST BUFR 

(16K1ST0RE SUFFER ADDR IN STACK 
[ 1 6K 1 UPDATE R 1 AND SAR 
(16K1A00 SECTOR SIZE TO RO 
11SK10ECR BUFR CNTRL ELK CNTR 
{ISKlaOD DIFFERENCE FROM BUF.DL 

[ch041USE THE 42N0 BUFFER AS A DBOICATED COMPARE 



CHECK FOR LAST FAILURE ERROR LOG DESIRED *«« 



00 1 527 


1 33740 


000002 


135522 


MOV 


#LFAI I , RO 


00 1 5 30 


0 1 3740 


007 1 70 


135603 


MOV 


#CON . ST , BAR 


00 153 1 


0 1 3740 


0 1 7034 


101 537 


MOV 


#FAI LUR, BAR 


00 1 532 


0 1 3700 


0OOO03 


O 1 OOOO 


TST 


(BUF ) 


00 1533 


01O54S 


0 1 701 0 


1 1 1537 


ADD 


#S0 I . IT. UBAR\N 


00 1534 


0 1 3740 


0 1 30O0 


1 0 1537 


MOV 


#FM . CNT , BUF 


00 1 535 


010545 


007003 


OOOOOO 


ADO 


#SOI .SW,UBAR\N 


KDBUP 




KDBSC .MICROCODE . 


. 22-APR- 1988 1 


1:16:48.3? 



%CALL 
%CALL 
%JZRO 



S , SO I 1 
S . B I TO 
.IDLE 



UBARsADDRESS OF S0I.1 

IF LAST FAILURE PKT NOT DESIRED 

THEN SKIP IreieOS] 

IF LAST FAILURE =0 (raeOSl 
THEN DON'T SEND IT [raeOSl 
ELSE STORE LOG CODE IN SDI. IT [raeOS] 

BARsPTR TO EVENT CODE 



a 
< 

3 
O 

II 

S 

t£ 

o 

u. 

CO 

o 

CO 
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001S36 013740 O03O 1 2 133233 



#ST . CNT , BUF 



SET EVENT TO CONTROLLER ERROR 



KDBUP 
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: * * * 


00 1S37 


013740 


1 57020 


02 1 675 


U . I OLE : 


0O1S40 


013740 


007034 


125630 












1 *** 


00 1 54 t 


1 14544 


05O010 


001 624 


U . RAMX : 


OO 1 542 


1 14544 


010100 


012066 




00 1 543 


033745 


010355 


051562 




001 544 


1 33545 


007002 


010000 












i * * * 


00 1 545 








U . IDLE : 


001 545 


033701 


000003 


010000 




OO 1 54S 


11454 1 


000001 


010000 




001647 


O10545 


0 1 7054 


1 1 1 554 




00 1 550 


033700 


000003 


000000 




001 55 1 


033747 


O10017 


011554 




00 1 552 


11454 1 


0OO030 


122313 




001553 


010545 


007000 


1 25574 




001S54 


0 1 3740 


007030 


125623 


10$ ; 


001 555 


0 1 454 1 


OOOOO 1 


133766 




00 1556 


01 3740 


OO7030 


135577 




001557 


106545 


0OO003 


010000 




00 1 seo 


006640 


000335 


OOOOOO 




001561 


030S45 


017120 


00 1 545 
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.SBTTL U.PROC IDLE LOOP 
+ 

ROUTINE NAME: 

U.IDLE (UNIBUS PROCESSOR IDLE LOOP) 

FUNCTIONAL DESCRIPTION: 

THIS CODE IS THE MAIN SCHEDULING LOOP FOR THE UNIBUS PROCESSOR 
AND AS SUCH PERFORMS THE FOLLOWING FUNCTIONS; 

1. SENDS CONTROLLER TO HOST COMMANDS TO THE HOST MESSAGE RING 

2. PERFORMS HOST COMMAND RING POLLING 

3 MAINTAINS THE CONTROLLER'S MASTER SOFTWARE COUNTER FOR MSCP/SDI TIMING 
4. MONITORS THE SDI STATUS WORDS FOR TASKS TO PERFORM ON BEHALF 
OF THE DRIVE PROCESSOR 



INPUTS: 

1. SDI CONTROL BLOCKS 

2. TMR.BS 

OUTPUTS; 

1. UPDATED SDI CONTROL BLOCKS 

2 . TMR . BS 



CONTROLLER INTERNAL 1 SECOND TIMER 



CONTROLLER INTERNAL 1 SECOND TIMER 



CHECK FOR HOST POLL FLAG SET •»« 



MOV 
MOV 



#RSPLEN,BAR 
#FAILUR, BAR 



%CPOLL 
%CALL 



U . RECV 
S . CLRB 



IF POLL FLAG THEN GO CHECK COMMAND RING 
ZAP LAST FAILURE 



CHECK FOR D.PROC FATAL ERROR OR OMDT ENTRY REOUEST «•« 



BIT #CN,ERR,RLL %JTEST U . RAMO 

BIT #DMOOE,RLL XUNZRO U.UERD 

MOV\F #SDI . laLOBYT.UBAR 54JN2RO U.IOLC 

BIS #SDI . ISHIBVT.UBAR.SAR 



(16K1IF FATAL CONTROLLER ERROR 
[16K1THEN GO TREAT IT 

[16K1IF IN DM MODE THEN SKIP CNTRL ELK 
[ 16K]USAR<ADDRESS OF S0I.1 



PERFORM SEEK 0 RDER I N G /CH E CK SD I STATUS WORDS FOR D.PROC REOUESTS «•» 
AT U.IDLB, BARsUBAR 



ASSUME SDI.ST.eO.O 

MOV (BUF).RI ; 

BIT fDATT.Rt ' 

ADD IIKSDI . ATI'P . OPCO> , UBAR\N , BAR %JZRO 

MOV (BUF),RO 

MOV #0P.ATT,R7 %JNZRD 10$ 

BIT #DRVOLtDRAVL , R1 %CALL U.ATTN 

ADD #SD I . ST , UBAR\N , BAR '/.CALL S.L0R1 

MOV »CMDCOF.BAR "/.CALL S.STUB 

BIT #PKIP,R1 '/.CALL U.CSDI 

MOV #CMDCOF,BAR %CALL S.LDUB 

XOR #S0 I . 4* H I B YT , UBAR , 0 

XOR #SD I . 4«L0BYT , S 

ADO #SOI B . L , UBAR, BAR %JNZRO U.IOLS 



R1 ! SOI CTL SLK STATUS 

SEE IF LOV<ER REPORTED ATTN 

10$ ; IF NOT, SKIP ATTN PROC 

GET OPCODE WD OF INTERNAL MSCP PKT 

IF SET UP, SKIP ATTN PROC 

OUEUE INTERNAL ATTN PACKET 

R1:SDI CONTROL BLK STATUS 

SAVE U8AR 

GO CHECK IF PACKET IN PROGRESS 
RESTORE UBAR 

ARE WE AT THE LAST SDI CTL BLK? 
IF NOT, LOOP 'TIL WE ARE 



CHK; IE121 1 
(E121 1 
IE12I 1 
1E121 1 
[E121 I 
[ E 1 2 1 1 
[ E 1 2 1 1 
IE12t I 
[E121 1 
[ E 1 2 1 1 
(E12t 1 
(EI21 ] 
(E121 1 
[E121 I 
1 E 1 2 11 
IE121 1 
[ E 1 2 1 I 
1E12I I 
IE121 1 
(EI21] 
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CHECK FOR RESPONSES TO SEND TO HOST «<• 



0O1 5 62 
0015 63 



01 3740 
034442 



007204 
0 1 0002 



1 25573 
001 627 



MOV 
CLR 



OHSTOUE . BAR 
R2 



%CALL 

%JNZRO 



S . LDRO 
U . SEND 



001564 114544 OOO02O 1 3S402 U.IOLD: 



001565 
00 1S6 6 
0O1 567 
001 570 
00157 1 



01 3740 
03 1443 
1 33743 
013740 
013440 



0071 76 
O 1 0O03 
000224 
007 176 
003003 



1 25576 
001 57 1 
I 2 1 603 
010000 
1 1 1537 



CHECK FOR DM XFC SERVICE REOUIRED »«» 
BIT #OXFC,RLL %CALL U . XFCP 

CHECK FOR ONE SECOND INTERVAL «»* 
#TMR . BS , BAR 



MOV 

DEC R3 

MOV #SEC0ND,R3 

MOV #TMR.BS,BAR 

MOV R3,BUF 



%CALL S.L0R3 
%JNZRO 10$ 
%CALL U.TIMR 



ROsCONTROLLER- >HOST OUE HEAD 
IF NEO 0 THEN PKTS TO SEND 



IF D.PROC XFC SERVICE REOUIRED 



R3«C0NTR0LLER TIMER 

IF TIMER:0 THEN CHK SDI TIMERS 
AND RESET TIMER 

STORE NEW TIMER VALUE t LOOP 



; 1E121 1 
: IE121 I 
; [E121 1 
; [E121 ] 

^EIZI I 
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ROUTINE NAME: 

U . C I NT 

FUNCTIONAL DESCRIPTION: 

THIS ROUTINE SETS UP THE POINTER TO THE PTE CACHE IN EACH 

SOI CONTROL BLOCK. 



c 



00 1 
OO 1 
OO 1 
OO I 
00 1 
00 1 

oot 

001 
001 



572 
573 
574 
575 
576 
577 
600 



03374 1 
1 33S4 1 
O 1 0545 
0 13440 
03054 1 
03054S 
036 1 40 



0003 1 7 
000066 
O07 1 O 1 
00300 1 
000 104 
000 1 20 
OOOOOS 

60 t 0134 40 010000 00157 4 
602 013440 000000 12777 7 



oooooo 


U . CINT : 


MOV 


fSTCACHSLOBVT, R1 




; lODAlGET START OF CACHE AREA LO PORTION 


125522 




S I S 


*STCACHSHIBVT , R1 %CALL 


5 . SOI 1 


; [9DA15ET IN HI ADDRESS/UBAR > AODR FIRST 


OOOOOO 


U . C I N 1 ; 


AOO 


«MAP . CH , USAR\N , BAR 




; [ODAIPOINT TO CACHE PTR 


0 1 OOOO 




MOV 


R1 , BUF 




; [OOAISTORE PTR 


0 1 0000 




ADD 


#<MEMS Z«2> , R1 




; [ODA]POINT TO NEXT CACHE AREA 


1 25532 




AOO 


fSD I B . L , UBAR XCALL S 


. FBC1 


; (ODAIPOINT TO NEXT SOI CONTROL BLOCK 


0 1 0000 




XOR 


UBAR , RO 




; (ODAICHECK FOR END 


001574 




NOP 


%JNZRO 


U.CINI 


; [ODAILOOP TILL DONE 


1 27777 




NOP 


%RET 




: lODAlRETURN 
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ROUTINE NAME: 

U.TIMR (U PROCESSOR TIMER ROUTINE) 

FUNCTIONAL DESCRIPTION: 

THIS ROUTINE WILL MAINTAIN AND UPDATE ACTIVE SDI CONTROL BLOCK 
TIMERS AND THE MASTER MSCP TIMER. 



ENTERED EVERY 1 SECOND 
OUTPUTS: 

UPDATED SDI CONTROL BLOCK TIMERS 
UPDATED HOST MSCP TIMER' 



UPDATE SDI INTERCONNECT TIMERS IF ACTIVE •<« 



Q 
< 
D 

a 

II 

cc 
O 

LU 

CO 

u 

(0 



00 1 603 


033742 


00O0O4 


135522 


U 


T IMR : 


MOV 


#NSD I , R2 


%CALL 


S . SDI 1 


00 1 604 


00370O 


OOOO 1 4 


OOOOOO 






MOV 


( UCRS ) , 0 






00 1 605 


005640 


000377 


125473 






BIC 


#377 , 0 


7.CALL 


P . LOCK 


001 606 


1 1 4544 


000 100 


010000 






BIT 


#DMODE, RL L 






001 607 


106640 


014020 


0 1 5474 






XOR 


#LED 1 , 0 , UCRO 


%JNZRO 


UNLOCK 


OO 1 61 0 


010545 


007004 


1 35S 1 4 


U 


TMRA : 


AOO 


OSDI . TM, UBAR\N , 


BAR %CALL S.DECB 


00 1 6 1 1 


031442 


000002 


OOOOOO 






DEC 


R2 






00 1 6 1 2 


030545 


010120 


0 116 10 






ADD 


#SDIB.L,U8AR 


%JNZRO 


U . TMRA 


001 6 1 3 


133544 


000200 


0 10000 






BIS 


#PLOCK, RLL 






001 6 1 4 


013740 


007 174 


135573 






MOV 


#TMR . MC , BAR 


%CALL 


S . LORO 


0O1 6 1 S 


03 1 460 


010000 


0456 18 






DEC\T 


RO 


%JNZRO 


S . STRO 


00 1 6 1 6 


033747 


OOOO 1 1 


13 1622 






MOV 


#ER . HTO , R7 


%CALL 


U . HTMO 


00 1 6 n 


1 056SO 


0 14010 


167777 






BICVT 


#DRINIT , 9, UCRD 


%RZRO 




OO 1 620 


114640 


OOOO 1 0 


OOOOOO 






BIT 


#DRINIT,0 






001621 


ias64o 


0 1 4010 


102071 






BIC 


ItORINI T , 0 , UCRD 


%JZRO 


U . UERR 












* « « 


ROUTINE 


TO RESET HOST TIMEOUT 


( uses R1 ] 


001 622 


013740 


007200 


1 25574 


u 


HTMO : 


MOV 


fHOSTMO , BAR 


%CALL 


S . LDR1 


001 623 


01 3740 


007 174 


10562O 






MOV 


IHTMR . MC , BAR 


iiJMP 


S . STR1 












* * X 


RING POLL TIMER VALUE «•> 





RZsSDI BLK CNT/UBAR>1ST SDI PTR 
0=LED REG 

GET RIO OF FLOATING BITS FROM UCRS / 
UBARsPTR TO SOI CNTL BLK TIMER 
[ 1 6K 1 I F IN OM MODE 

116K1 THEN FLIP/FLOP LED 2 RETURN :[E 
BARsUBAR/GO DECR TIMER 
DECR COUNTER 

IF COUNTER NEO 0 THEN LOOP 

I 1 6K| RELEASE D . PROC 

BARsMSCP TIMER PTR/ROiTIMER 

IF TIMER NEO 0 THEN DECR AND UPDATE 

R7<H0ST TIMEOUT ERROR/RESET TMR . MC 

[ISKIIF HOST TIMEOUT EO O THEN DON'T 

[16KHF ORINIT CLEAR 

M6K1 THEN FATAL ERROR AND GO AVAILABLE 



R1=H0ST TIME OUT ( O = NO I I MEOUT t 
RESET HOST TIMER/RETURN 



ME121 1 



001 624 
001 625 
001 626 



034445 
013705 
1 30445 



007005 
050003 
00700S 



010000 
111541 
I01 625 



U .RAMD : 
URAMDA: 



:= 112000 ; APPROXIMATE ONE SECOND VALUE 

U.PROC RAM DUMP ROUTINE - ENTERED FROM U . RAMX WHEN "TEST" CONDITION IS TRUE 

THE ROUTINE WILL START AT RAM LOCATION ZERO AND LOAD EACH WORD OF THE 1 6K RAM 

CLR UBAR , UBAR , BAR ; [16K1CLEAR UBAR, LOAD BAR 

MOV (BUF),UBAR\N %JNTEST U . RAMX ; [16K1PUT RAM CONTENTS ON BUS/JMP BACK IF DONE 

INC UBAR, UBAR, BAR %JMP URAMDA ; (16KIINCR UBAR, LOAD BAR, LOOP 
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.SSTTL UNIBUS/9-BUS PORT ROUTINES 



ROUTINE MAME : 

U.SEND (SEND CDNTROLLER MSCP PACKET TO HOST RESPONSE R I NG ) 

FUNCTIONAL DESCRIPTION: 

THIS ROUTINE WILL 00 THE FOLLOWING: 

1. CALCULATE RESPONSE RING ADDRESS 

2. DETERMINE IF THE HOST HAS A RESPONSE BUFFER AVAILABLE 

3. IF SO, THEN TRANSFER THE MSCP PACKET TO THE HOST 

4. UPDATE THE HOST RESPONSE RING POINTER (IF TRANSFER DONE I 
NOTE THAT ALL OF THE POSSIBLE CONTROLLER TO HOST PACKETS ('END' 

AND, -ATTENTION'! ARE SENT USING THIS MECHAN I SM , I . E . , 

THE PACKET IS ENTERED ON THE CONTROLLER TO HOST «UEUE 'HSTQUE'. 



6 



INPUTS : 



R2 
CRI 

HSTOUE 



SYSTEM STATUS WORD 

CONTROLLER -> HOST RESPONSE /MESSAGE OUEUE HEAD 



OUTPUTS : 

ALL U.PROC REGISTERS ARE USED 



00 I 627 
OOl 630 
001 630 



00 1 631 
001632 



001 633 
00 1 634 
00 1 635 



033745 000020 
013440 030000 



033745 
033446 



0O0022 
000007 



033701 000014 
1 1 454 1 00001 O 
033740 010060 



13 1737 
0O1584 



12 1746 
000000 



0 1 oooo 

010000 
13 1622 



*RSPLEN , UBAR 
OWN. EO, BIT IS 



CALCULATE HOST RESPONSE RING ADDRESS « 
%CALL U.RCSR 
KJNMSB U . lOLD 
READ LO C5R ENTRY FOR MSCP RESPONSE BUFFER ADDRESS 
%CALL U.RCSB 



MOV 

ASSUME 
NOP 



GO READ RESPONSE CSR REGS 
MAKE SURE OWN IS MSB 
IF NO 8UFR THEN RETURN 



J [E121 I 



MOV 
MOV 



#RSPCOF , UBAR 
R7, lUAR 



[16K]aO GET BUFR ADOR IN R7 
[ 1 BK I lUARsBUFR ADOR 



RESET MSCP HOST TIMER 



MOV 
B I T 
MOV 



( UCRS I , R1 
#ORINIT , Rt 
*MCP . LN<2 , RO 



001636 013740 007204 125602 



%CZRO 

GET PACKET ADDRESS IN RIO <*> 

MOV *HSTOUE,BAR %C&LL 



[IBKlRliUCR DATA 

[16K1IF NOT WAITING FOR DRIVES 
THEN RESET MSCP HOST TIMER 



R10:RESPONSE PACKET ADDRESS 



SEND CONTROLLER RESPONSE PACKET TO THE HOST «•> 



00 1 637 
OO I 640 



003740 
013740 



000004 
007025 



000000 
1 32003 



MOV #4.0 

MOV *RCSRW1,BAR %CALL 

DETERMINE PACKET LENGTH ««• 



( 1 6K I 0 = 4 

I16K]BAR:PTR TO RSP CSRW1/G0 ADJUST PKT ADDRESS 
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OOl 64 t 


010550 


007006 


125575 




ADO 


#P . OPCO , RIOVN , BAR %CALL 


S 


LDR2 


R2:END PACKET OP CODE 


001 642 


014542 


000060 


010000 




BIT 


OIOMSK, R2 








IF I/O COMMAND 


001 643 


033760 


010040 


051884 




MOV\T 


HfMCP . I0<2 , RO 


%JNZRa 


U 


SNOB 


THEN WRITE SMALLER PACKET 


OOl 644 


0 1 6550 


000304 


0 1 OOOO 




XOR 


#L00PKT , R 1 0\N 








IF PKT NEO LOCPKT 


001 645 


0 14542 


O102OO 


0 1 1 S 64 




B I T 


#0P . END , R2 


'/.JN ZRO 


u 


SND8 


IF EO LOG OR ATTN 


001 646 


0 1 3740 


01 7 1 54 


135573 




MOV 


#LOGLEN . BAR 


%CZRO 


S 


LORO 


THEN GET RO FROM LOGLEN 


001 647 


033445 


007010 


135574 


U . SNOA : 


MOV 


RIO. UBAR, BAR 


%CALL 


s 


LDRl 


RllPKT STATUS t LINK WORD 










: *** 


PUT LENGTH IN PACKET, 


SAVE STATUS 


AND LINK WORD *** 


OOl 650 


0 13440 


003000 


OOOOOO 




MOV 


RO , BUF 








PUT LENGTH«2 IN P AC KE T ( B Y TES 1 


OO 1 65 1 


0 13740 


007 152 


1 25620 




MOV 


*OUESAV , BAR 


%CALL 


s 


STR1 


SAVE STATUS AND LINK WORD 


OOl 652 


05O54O 


000004 


126242 




ADD\R 


#P« 2 , RO 


%CALL 


UNB WR 


GO SEND PACKET TO HOST 


OOl 653 


033767 


010002 


05207 1 




MDV\T 


#ER . PWR , R7 


%JN ZRO 


U 


UERR 


IF ERROR THEN FATAL 










; « * * 


DEQUEUE 


PACKET AND CHECK IF CONTROLLER -> HOST OUEUE EMPTY »«« 


OO 1 654 


013740 


007 152 


125573 




MOV 


#OUESAV .BAR 


%CAL L 


s 


LORO 


ROsPKT STATUS » LINK WORD 


00 1 655 


033747 


007204 


1 35574 




MOV 


#HSTOUE . R7 . BAR 


y.CALL 


s 


LDRl 


RliPKT STATUS B LINK WORD 


001 656 


013440 


007001 


1358 16 




MOV 


R1 , BAR 


%CALL 


s 


STRO 


RESTORE STATUS AND LINK WORD 


00 1 857 


013440 


007007 


1 237 1 3 




MOV 


R7 , BAR 


%CALL 


u 


ULNK 


GET NEXT PKT FROM HOST OUEUE 


001660 


013740 


017020 


1 3 1 875 




MOV 


#RSPLEN>BAR 


XCZRO 


u 


RECV 


IP EO 0 THEN CLR SEND PKT FLAG B CHECK 










: *** 


UPDATE 


HOST CSR WORDS, 


UPDATE RING POINTER, CHECK FOR INTERRUPT *•> 


00 1 66 1 


033745 


O0OO25 


121755 




MOV 


*RCSRW1,U(AR 


%CALL 


u 


UCSR 


[16KICOMM0N ROUTINE TO UPDATE RING CSR 


OOl 862 










ASSUME 


0W)I,E0,BIT1S 








MAKE SURE OWN IS MSB 


001 882 


003740 


O30OO2 


122013 




MOV 


#RSPa,9 


%CMSB 


u 


INTI 


IF OWN EO 1 THEN GEN INTERRUPT 


001 883 


0 1 3440 


OOOOOO 


1 1 1582 




NOP 




%JMP 


u 


lOLC 


ELSE LOOK FOR MORE TO SEND 










: «** 


SET CONTROLLER COMMAND 


LIMIT - 


INCREMENTALLY ««> 


001 S64 


01 3740 


007 1 42 


125574 


U . SNOB : 


MOV 


#CL IMIT . BAR 


%CALL 


S 


LDRl 


( 1 6K I R 1 : COMMAND LIMIT 


00 1 S 65 


033743 


01001 6 


111647 




MOV 


# 1 4 . , R3 


%JZRO 


u 


SNDA 


[16K1IF EO 0 THEN CONTINUE 


OO 1 666 


112 14 1 


000003 


0 1 0000 




CMP 


R3 , R 1 








(16K1IF R3(14) LT RUCMD LIM) 


OOt 687 


033463 


02000 1 


1 4 1 670 




MOV\T 


R 1 . R3 


/ilCRY 






I16K] THEN R3:REMAINDER 


OOl 670 


13 114 1 


000003 


1 35620 




SUB 


R3 . R 1 


•/.CALL 


s 


STR1 


[ 1 6K 1 R 1 = REMNANT/RESET CLIMIT 


OOl 87 1 


010550 


00700 1 


1 25574 




ADD 


#P . VC ID . R 1 0\N . BAR '/.CALL 


s 


LDRl 


RIsVIRTUAL CIRCUIT ID 


OOl 672 


03554 1 


00001 7 


0 1 0000 




BIC 


#LaNIB.R1 








ISOLATE LO NIBBLE 


OOl 673 


1 301 4 1 


000003 


125 620 




ADDC 


R3,R1 


%CALL 


s 


STRI 


1 16K1R1 =R1+R3+1/RESET P. VOID 


OOl 674 


0 1 3440 


OOOOOO 


101 647 




NOP 




%JMP 


u 


SNOA 


i 18K1C0NTINUE 












OR 


OCMDL IM* 1 . R1 , BUF %JMP 


u 


SNDA 


[18K1SET IN COMMAND L I MI T /CON T I NUE 
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ROUTINE NAME: 

U.RECV (RECEIVE MSCP COMMAND ROUTINE) 

FUNCTIONAL DSSCRIPTION; 

THIS ROUTINE PERFORMS THE FOLLOWING FUNCTIONS: 
t. RETURNS IF NO PACKETS ARE AVAILABLE 

2. FINISHES CALCULATING THE CURRENT RING ENTRY ADDRESS 

3. SETS lUAR AND CR WITH THE PROPER UNIBUS ADDRESS 

4. READS 1ST TWO WORDS OF THE GSR DESCRIPTOR INTO RT AND RIO 

4. CHECKS THE 'OWN' BIT OF THE CSR DESCRIPTOR 

5. IF 'OWN' IS NOT SET 

THEN RETURN WITH NO RING ACTION PERFORMED 
ELSE 

A. RESET THE MSCP ACTIVITY TIMER 

B. CLEAR THE MSCP TIMEOUT FLAG IN THE CONTROLLER STATUS WORD 

C. READ THE MSCP PACKET INTO THE SUFFER 

D . GO TO 1 . ABOVE 

INPUTS : 

BAR 3 RSPLEN 

OUTPUTS: 

PACKET READ INTO CONTROLLER RAM 



OO I 675 
001 676 
00 1 677 
001700 
001701 
001 702 



00 1 703 
00 1 704 



033702 
1 I 4S42 
033722 
070142 
003740 
003640 



000014 
000010 
0 1 0003 
010002 
1 16220 
006001 



O t 0000 
010000 
1 72005 
027777 
056235 
010000 



CALCULATE COMMAND RING ENTRY ADDRESS «»« 

MOV ( UCRS ) , R2 

BIT *DRI NIT , R2 

MOV\T (BUF),R2 %CZRO U . GPKT 

ADD\L R2,R2 %RNZRO 

MOV\F #<B . NRTV«B . LED> , O, BREG %JSTOP BI 

BIS #<B . NABa> , 0 , BREG 

READ COMMAND HI CSR ENTRY »•» 



033745 0OO026 131737 



001704 013440 030000 037777 



001T0S 033745 000030 121746 



00 1 708 
KDBUP 



000007 132005 
KDB50 . MI CROCODE . 



MOV 

ASSUME 



#CMDLEN , UBAR 
OWN , E« , BI T 1 5 



%CALL U.RCSR 



I 1 6K]R2:UCR DATA 

I16KIIF DRIVES NOT STILL INITING 

THEN R2SRESP0NSE LEN/GET PACKET 
IF NO PKT AVAILABLE THEN RETURN 
STO ; IBDAl CLR POLL BIT NOW TO 

[BOA] PREVENT CONTINUOUS POLLING 



CI6K1G0 READ HI CSR REGS TO R7 
MAKE SURE OWN IS MSB 



: IE121 1 
i 1E121 1 



[BDA] MAKE SURE SA STILL ZERO 



RESET MSCP HOST TIMER >«« 
NOP %RNMSB 

READ LO CSR ENTRV FOR MSCP COMMAND ADDRESS <>> 

MOV mCMDCOF , UBAR %CALL U . RCSB ; [ISKIGO GET CMD ADDR IN R7 

READ MSCP PACKET INTO FREE BUFFER «•» 

MOV R7,IUAR %CALL U . GPKT : [16K1SET UP UNIBUS ADDR/GET PKT ADDR 

- 1 988 1 1 : 1 6 : 48 . 97 



: [E121 1 



KDBUP DIGITAL EOUIPMENT CORP. 
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#PSTAT , BUF 
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001710 
00171 1 
00171 1 
OO 1 7 1 2 
OO 1 7 1 3 
OO 1 7 1 4 
OO 1 7 1 5 
OO 1 7 1 6 



001 7 1 7 
001720 



00 1 72 1 
00 1 722 
001 723 
001723 
00 1 724 



<«• EXTRACT MSCP MSG LENGTH FROM PACKET HEADER 



INDICATE ENTRY IN USE/RESET HOST TIMEOUT 
[raeOSI 



003740 00O004 OOOOOO 



033445 
O 1 3740 
033740 
033767 
010550 
01 3740 



1 3 1 540 
03444 1 



013740 
033745 



003740 
0 1 3740 



00OO10 
007033 
000024 
01 0006 
007000 
007284 



000014 
03000 1 



007046 
000033 



030004 
007046 



OOOOOO 
1 22003 
1 35635 
04207 1 
1 25573 
1256 18 



OOOOOO 
111735 



1 35626 
1 3 1 75S 



1 220 1 3 
1 35602 



MOV 

ASSUME 

MOV 

MOV 

MOV 

MOV\T 

ADD 

MOV 



ll'4 , 0 

UO . CNT , EQ , O 
RIO, UBAR 
lUCCSRWI , BAR 
#MCP . RD + 2 , RO 
#ER . RRD , R7 
#U0 . CNT , R1 0\N , 
iVMSCPLN, BAR 



%CALL 
%CALL 
%JNZRO 
BAR %CALL 
%CALL 



U . SADX 
UNB . RO 
U . UERR 
S . LDRO 
S . STRO 



msglen adr s -4 bytes [rae02] 

which is the offset of the length word:{E1211 



Check the msg length for minimum size 
# 1 4 , RO 

R1 %JNEG U.RC 



SUB 
CLR 



UBAR : PKT AdrS 
BARsCSRWI adrs/adjust 
read packet from host 

if error then FATAL 
get count 
and save it 



must be at least 14 
if not then error 



[ rae02 I ; [ E 1 2 I 1 

src adrs C rae02 1 ; [ E 1 2 1 1 
[ rae02 I ; [ E 1 2 1 1 

CmjtOI 1 
{rae02i 
Irae02] 

[ rae02 ] 

I rae02 1 
[ rae02 1 



WRITE UPDATED CSR AND CHECK IF INTERRUPT NEEDED «*» 



MOV #TEMP 1 , BAR 

MOV #CCSRW1 , UBAR 

ASSUME OWN, EO. BIT I 5 

MOV #CMDa,0 

MOV #TEMP1 , BAR 



%CAL L 
%CAL L 



%CMSB 
%CALL 



S . ST10 
U . UCSR 



U . INTI 
S . L D 1 0 



SAVE RIO AROUND CALL TO U.UCSR 
(16K1USE COMMON ROUTINE TO UPDATE CSR 
MAKE SURE OWN IS MSB 

SEND INTERRUPT TO HOST IF REOUIRED 
RESTORE PACKET ADDRESS TO RIO 



00 PRELIMINARY PROCESSING OF MSCP PACKET ««• 
Verify the reserved fields common to all opcodes 



001 725 


010550 


007005 


1 22240 


ADD 


trP . RS03 , R 1 0\N , 


BAR %CALL 


S 


. TST 


test reserved word 3 




[raa021 


001 726 


03378 1 


010003 


05 1 735 


MOV\T 


#<P . RS03- P> , R 1 


%JNZRO 


u 


. RCVE 


if bad declare in error 




[ raa02] 


001 727 


010550 


007008 


1 25573 


ADO 


#P.OPCD,RIO\N,BAR%CALL 


S 


. LORO 


test hi byte of op code 




[ raa02 I 


001 730 


01 5540 


000377 


OlOOOO 


BIC 


»LOBYT , RO\N 












[raeoz] 


001 73 1 


033781 


0I000 4 


041 735 


MOV\T 


#<P . OPCO-P> , R1 


%JNZRO 


u 


, RCVE 


if bad declare in error 




[ rae02 ] 


OO 1 732 


010550 


00700 1 


1 35573 


ADD 


#P . VCID , R10\N, 


BAR °/aCALL 


S . 


LDRO 


[16K]R0=VIRT CIR ID 






00 1 733 


035540 


00301 7 


1 22 1 68 


BIC 


#L0NIB,RO,BUF 


%CALL 


u . 


OPCD 


E16K1ZAP CREDIT FIELD/GO 


CHECK 


OP CODE 


OO 1 734 


013740 


0O702O 


I 1 1 675 


MOV 


#RSP LEN , BAR 


%JHP 


u . 


RECV 


GO CHECK NEXT CSR 
























error detected in MSCP formit 


[ rae02 1 




















reset UPF becuase U.OPCQ 


does 


[ rae02 1 


OO 1 735 


0 13440 


000800 


132506 


U.RCVE: NOP 


(PRUPF 


%CAL L 


u . 


CMOA 


go process error 




(rae021 


00 1 738 


013740 


007020 


1 1 1 675 


MOV 


#RSPLEN,BAR 


14JMP 


u . 


RECV 


QO CHECK NEXT CSR 




I rae02 I 



KDBUP 
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ROUTINE NAME: 

U.RCSR (REAO CSR REGISTERSI 

FUNCTIONAL DESCRIPTION: 

THIS ROUTINE WILL READ THE CSR REGISTER POINTED TO 
By lUAR INTO THE WORD POINTED TO BV UBAR AND BAR. 
ENTER AT U.RCSR WITH UBAR'XXXLEN TO READ HI CSR. 
ENTER AT U.RCSB WITH UBARiXXxCOF TO READ LD CSR. 



i IE121 ] 
; IEI21 1 
i IEt21 ] 
; CEI21 1 



o 



I NPUTS : 



UBAR 
R2 



ADDRESS OF CSR SAVE AREA 
O FOR RESPONSE RING OR 

NUMBER OF BYTES IN RESPONSE RING FOR COMMAND RING 



OUTPUTS : 

R7 CSR WORD WITH 'OWN' AND 

CONDITION CODES SET BV R7 (OWN IS MSB) 



FLAG' BITS 



NOTE: READING THE CSR ONE WORD AT A TIME IS DUMB, BUT IT IS THE 
ONLV WAY TO PREVENT RACE CONDITIONS IF THE CSR IS NOT LONGWORO 
ALIGNED. TRUST ME. 



: tE121 ] 
; IE121 1 
; (E121 1 



CALCULATE OFFSETS, ETC 



001737 
001740 
00 1 74 1 
001742 
001 743 
001743 
001 743 
001 744 
001 74S 



1 204 4 S 
1 2044S 
033481 
013440 



031440 
1 20445 
030540 



007005 
007005 
010000 
007005 



000001 
007005 
000002 



1 25574 
I 35573 
05 1742 
13 1753 



1317S3 
13SS73 
101747 



INC 
INC 
MOV\T 
MOV 

ASSUME 

ASSUME 

DEC 

INC 

ADD 



UBAR\0 , UBAR , BAR 7.CALL S.LDR1 
UBAR\0 , UBAR . BAR %CALL S.LORO 
RO.RI %TNZRO 
UBAR, BAR %CALL U . STOP 

CMDP0FB17, E9, <CMDC0FB17>'>1 
RSPPOFB 17, E«, <RSPC0Fa17>-f 1 



R1,R0 %CALL 
UBAR\0 , UBAR, BAR %CALL 
#2,R0 %JMP 



U.STOF 
S . LDRO 
U . RCSC 



001746 013440 007005 125573 U.RCSB: MOV 



UBAR POINTS AT R5P/CMD-C0F *«* 
UBAR, BAR %CALL 



R1=MAX LENGTH VALUE 
ROtCURRENT RING PTR 
IF RO NEO O THEN R1:CURRENT PTR 
CALCULATE & SAVE CURRENT OFFSET 
MAKE SURE AUTO INCR WILL WORK 
MAKE SURE AUTD INCR WILL WORK 
CALCULATE B SAVE PREVIOUS OFFSET 
ROsCURRENT OFFSET 

[16KIADD 2 (BYTES) TO GET HI CSR 



[ ISKlROsCURRENT OFFSET 



UBAR POINTS AT RSP/CMD-POF, ADD 2 FOR C/R-CSRW1, ROsOFFSET 



00 1 747 
001 750 
001 75 1 
001 752 



CO 1 753 
001 754 



030545 
033740 
111565 
033747 



0701 40 
0301 40 



000002 
00000 I 
017001 
OOOOOS 



OOOOOO 
000002 



13 1777 
125635 
145601 
10207 1 



OOOOOO 
10561 6 



ADD #2, UBAR SCALL U.CTAD 

MOV #1,R0 %CALL UNB.RD 

SUB\T #1 , UBAR\N, BAR %J2R0 S.LDR7 

MOV #ER.RR0,R7 %JMP U . UERR 



[16KIG0 CALCULATE CSR ENTRY ADDRESS 
I16K]READ CSR WORD INTO TEMP STORAGE 
( 1 6K ] R7:CSR WORD 
I16K1IF ERROR THEN FATAL 



: *** 

U STOP : 



ROUTINE TO CALCULATE AND STORE OFFSET «*> 



ADD\L 
ADD 



RO, RO 
R2 , RO 



ROs4«RSPPTR (CURRENT) 

ADD IN EXTRA OF FSE T /STORE/RETURN 



KDB50. MICROCODE, 22- APR-1 3 SB 11:16:43. 97 



KDBUP DIGITAL EQUIPMENT CORP., 2901 ASSEMBLER VERSION 32 

UNIBUS/O-BUS PORT ROUTINES 



ROUTINE NAME: 
U . UCSR 



(UPDATE HOST CSR'S) 



FUNCTIONAL DESCRIPTION: 

DEPOSITS THE UPDATED HOST CSR BACK IN THE RING BUFFER AND 
DETERMINES IF AN INTERRUPT IS REQUIRED. USED FOR BOTH THE 
COMMAND AND RESPONSE RINGS. 

INPUTS: 

UBAR --> RING CONTROL AREA (CCSRW1 OR RCSRW1 I 
OUTPUTS ; 

CONDITION COOES ARE NEGATIVE ( OWN : B I T 1 5 I IF INTERRUPT REQUIRED 
HOST CSR'S UPDATED 











; ««« FIRST 


UPDATE RING POINTER 










00 1 755 


1 1 1545 


007005 


125574 


U . UCSR : SUB 


#<RCSRW1 -RSPLEN>, UBARNN, BAR %CALL 


S . LDR1 


I16K]R1:RING LENGTH 


001756 


1 1 1545 


007004 


125573 


SUB 


«<RCSRW1 -RSPPTR> , UBAR\N, BAR %CALL 


S . LDRO 


116KjR0:RING POINTER 


OO 1 757 


0 1114 1 


OOOOOO 


OOOOOO 


SUBC 


RO , R 1 \N 








SUB PTR VALUE FROM LENGTH 


001 7B0 


037760 


0 1 0000 


15 1761 


COM\T 


#0,R0 


%TZRa 






IF EQ THEN R0=-1 


00 1 7B 1 


1 30440 


OOOOOO 


1356 16 


INC 


RO 


%CAL L 


S 


STRO 


R0= R0+ 1 /RESET POINTER 


001 7B2 


1 1 1545 


007003 


135573 


SUB 


#RCSRW1 -RSPCOF, UBAR\N, BAR %CALL 


S 


LDRO 


1 1 6K 1 RO: CURRENT CSR ENTRY OFFSET 


001763 


030540 


000002 


0 1 0000 


ADD 


#2 , RO 








[ISKIAOJUST RO TO POINT AT HI CSR 


00 1 764 


0 1 3440 


007005 


12560 1 


MOV 


UBAR , BAR 


%CALL 


s 


LDR7 


[16KIR7=CSR WORD 1 


001765 


1 35547 


000200 


0 1 0000 


8 I C 


l>OWN , R7 








CLEAR OWN SIT 


00 176 6 


1 1 3547 


003 1 00 


12 1777 


BIS 


»FLAG , R7\N , BUF 


%CALL 


u 


GTAD 


SET FLAG/CALCULATE CSR ENTRY ADOR 


001767 


033740 


00000 1 


136242 


MOV 


«l , RO 


%CAL L 


UNB .WR 


(16KIWRITE UPDATED CSR 


00 t 770 


033767 


0 1 0007 


05207 1 


MOV\T 


*ER . RWR , R7 


7.JN2R0 


U 


UERR 


IF ERROR THE FATAL 


00 m 1 


I 1 4547 


0OO100 


0100OO 


BIT 


#FLAG , R7 








IF HOST DOES NOT WANT INTERRUPTS 


001772 


1 1 1545 


01 7006 


1 67777 


SUB\F 


#<RCSRW1 + 1 - RSPLEN> 


,UBAR\N,SAR %RZRO 


[EC0#2I THEN EXIT 


00 1773 


033740 


000001 


13SB10 


MOV 


#1 , RO 


%CALL 


s 


XORO 


IF RING LENGTH EO 1 


OO 1 774 


133740 


01 0200 


127777 


MOV 


l|iaWN,RO 


%RZRO 






THEN RETURN AND FORCE INTERRUPT 


001 775 


131545 


007003 


010000 


SUB 


#<RCSRW1 ♦ 1 - RSPPOF> 


, UBAR, BAR 






tECa*2]BARsPTR TO PREVIOUS RING ENTRY 


001776 


033700 


000003 


101745 


MOV 


(BUF) , RO 


%JMP 


u 


RCSA 


ROiPREVIOUS RING ENTRY OFFSET 



GO CHECK IT AND RETURN OWN BIT 



KDBUP 
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ROUTINE NAME: 

U.CTAO (GET CSR ADDRESS) 

FUNCTIONAL DESCRIPTION: 

THIS ROUTINE WILL CALCULATE THE CSR ADDRESS GIVEN THE OFFSET OF 
THE CSR ENTRV IN RO . 



RO 

OUTPUTS : 



OFFSET OF DESIRED CSR ENTRV 



001777 013740 

002000 013740 

002001 130441 

002002 030146 



007 1 S2 
007 1 BO 
00000 1 
000000 



135574 
1 25600 
000000 
1 1 5540 



MOV 
MOV 
INC 
ADD 



#RNGBSH , BAR 
#RNGBSL , BAR 



%CALL S.LDR1 ; RIsAODR BITS 16 AND 17 

%CALL S.LDIU ; IUAR3L0 ORDER ADDRESS OF RING 

; INCR R1 

%JMP S.AXAB ; SET EXT ADDR BITS/RETURN 
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ROUT INS tIAME : 

U.SADO (SUBTRACT 9 FROM ADDRESS IN lUAR AND R1 (RESET CRII 

U.SADX (SUBTRACT 0 FROM ADDRESS IN lUAR AND R1 (RESET CRI, MOV R7 TO R1I 

FUNCTIONAL DESCRIPTION: 

THESE ROUTINES WI Li. SUB TRACT THE VALUE IN THE 0 REGISTER FROM 
THE UNISUS ADDRESS REGISTER IMAGE ilUARI AND ADJUST THE EXTENDED 
ADDRESS BITS IN R1 AS REQUIRED. 



INPUTS : 



Q 

BAR 



VALUE TO SUBTRACT FROM lUAR 
POINTER TO EXTENDED ADDRESS BITS 



OUTPUTS ; 

lUAR.UAR : lUAR - Q 

POSSIBLV R1 AND CR UPDATED FOR EXTENDED ADDRESS BIT CHANGE 



002003 
002004 



033701 
132046 



000003 
000006 



010000 U.SADX: MOV 
iaSS40 U.SADQ: RSUB 



( BUF I , R1 
0 , I UAR 



I 1 6KI R1 sEXTENDEO ADDR BITS 
IUAR,UAR3lUAR-Q 



Q 
< 

a 

II 

cc 
O 
u. 

W 

u 

CO 



c 



KDBUP 
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ROUTINE NAME: 

U.GPKT (GET MSCP PACKET FROM FREE POOL) 

FUNCTIONAL DESCRIPTION: 

THIS ROUTINE WILL ATTEMPT TO OBTAIN A MSCP PACKET FROM 
THE MSCP PACKET POOL. IP SUCCESSFUL A ZERO CONDITION CODE WILL BE 
RETURNED AND RIO WILL CONTAIN THE ADDRESS OF THE PACKET 9UB WORD 
I.E. THE STARTING PACKET ADDRESS MINUS 1. A NONZERO CONDITION CODE 
WILL BE RETURNED ON A FAILURE TO OBTAIN A BUFFER. 

INPUTS: 



o 



OUTPUTS : 
RIO 



ADDRESS OF PACKET (IF SUCCESSFUL) 
CONDITION CODE ZERO IF SUCCESSFUL 
CONDITION CODE NONZERO IF UNSUCCESSFUL 



00200S 
00200! 
OO20O6 
OO2007 
OO20 1 0 
O020 1 1 
OOiO 1 2 



033750 
I335SO 

01 esso 

033770 
13 1550 
1 1 4540 



000352 
000002 
010342 
O 1 7304 
007032 
000200 



O1OO0O 
1 1 201 1 
1 67777 
1 55573 
1 25573 
1 1 2007 



ASSUME PKTEN03 1 , EO , O 

MOV *PKTENDSLOBVT , RIO 

BIS #PKTENOaH IBYT , RIO %JMP 

XOR\F *PKTBUF , R 10\N %RZRO 

MOV\T #LOGPKT , R 1 O , BAR XJZRO 

SUB #MCP . LN-f P , R 1 O, BAR '/.CALL 

BIT #PSTAT,RO %JMP 



. LDRO 
. LDRO 
. GPKA 



MAKE SURE PKTEND IS EVEN 
[ISKKQNTRUCT PKTEND 
[16K]R10=END ADDRESS OF POOL 

THEN RETURN/ELSE CHK FOR LAST PKT 
IF AT LAST PKT THEN RETURN VALUE OF LOG PKT 
RO=PACKET OUE WORD 
IF PKT STATUS EO FREE(O) 
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ROUTINE NAME: 

U.INTR (INTERRUPT HOST) 

U.INTI (WRITE A 1 AT <RING BASE ADDRESS - 0>) 
U.VAXP (VAX PURGE CHECK AND INTERRUPT ROUTINE) 
U.INTV (WRITE R1 AT <RING BASE ADDRESS - 0>) 
U.INTA DIAGNOSTIC ENTRY POINT 

FUNCTIONAL DESCRIPTION: 

THIS ROUTINE WILL GENERATE AN INTERRUPT IF THE VALUE IN 'INTVEC 
IS NONZERO. THE VALUE IN RO WILL BE ADDED IN TO THE VALUE IN 'INTVEC 
TO GIVE A FINAL ADDRESS. IF 'INTVEC IS ZERO THEN NO INTERRUPTS WILL 
BE GENERATED. 

THE U.VAXP ROUTINE WILL CHECK THE VAX PURGE BIT AND IF SET 
WILL GENERATE AN INTERRUPT TO INTVEC. 



*** 



NOTE THAT IF INTERRUPTS ARE DESIRED BV THE HOST, THIS ROUTINE 
WILL WAIT FOREVER FOR UNIBUS INTERRUPT MASTERSHIP. •«> 



R7 



NEGATIVE OFFSET FROM RESPONSE RING BASE (TO WRITE 0) 

VALUE TO WRITE AT ABOVE ADDRESS (TO INDICATE WHAT KIND OF INTERRUPT) 
POINTER TO BUFFER FROM WHICH UBAR CAN BE RESTORED [U.VAXP) 



OUTPUTS : 

WORD IN R1 WRITTEN TO RING BASE ADDRESS-0 (FOR U . I N T I , U . I N T V ] 
INTERRUPT GENERATED TO THE HOST (IF 'INTVEC NONZERO) 

«: NON ZERO - NO ERROR 9= O ERROR, DID NOT RELEASE UNIBUS 

ZRO < O NO ERROR ZRD # O ERROR, DID NOT RELEASE UNISUS 

UBAR SOI CONTROL BLOCK POINTER (U.VAXP - IF INTERRUPT GENERATED) 



ENTRY FOR COMMAND AND RESPONSE INTERRUPTS 
NEW NPR/INTR TRANSFER <«> 



002013 


03374 1 


000001 


1020tS 


U 


. INTI : 


MOV 


#1,R1 '/.JMP 


U . I NTV 


Rt s 1 ,G0 WRITE WORD 












*** 


ENTRY 


FOR VAX PURGE CHECK <«« 






00201 4 


01 3440 


000000 


1 27777 


U 


. VAXP : 


NOP 


%RTN 




NO VAX PURGE FOR ODA/BDA (nijt02] 












»** 


WRITE 


VALUE IN R1 TO <RING.BASE 


ADDRESS 


0> ««• 


0020 1 5 


033745 


007035 


1 35620 


u 


. INTV : 


MOV 


#ALaLMr, UBAR, BAR %CALL 


S . STR1 


STORE VALUE TO WRITE 


0020 1 6 


034440 


OOOOOO 


1 2 1 777 






CLR 


RO %CALL 


U . GTAD 


GET RING BASE ADDR IN lUAR AND R1 


0020 1 7 


033740 


000001 


1 22004 






MOV 


#1,R0 %CALL 


U.SADO 


GO SUBTRACT 0 FROM RING BASE ADDRESS IN lUAR 


002020 


013440 


OOOOOO 


136242 






NOP 


%CALL 


UNB .WR 


GO WRITE R1 TO AREA PRECEEDING RINGS 


00202 1 


033767 


010017 


04207 1 






MOV\T 


#ER . IWR , R7 %JNZRO 


U.UERR 


IF ERROR THEN FATAL 


002022 


0 13740 


007034 


OOOOOO 






MOV 


*FAI LUR , BAR 




BARsLAST FAILURE ADDRESS 


002023 


033702 


0OO014 


otoooo 






MOV 


( UCRS ) , R2 




[BDAmjtOS] SET BIT FDR biic4 goof 


002024 


035542 


000377 


0 1OOO0 






BIC 


»LOBYT , R2 




(mjtoe) Low byte MUST bo cleared 


002025 


133S42 


00400I 


OOOOOO 






BIS 


#VAXINT , R2 , UCRD 




[mjtOSI SET BIT FOR NONDIAGNOSTIC INTERRUPT 


KDBUP 
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00202B 
002027 


013740 
0 1 3440 


003010 
OOOOOO 


1 1 2030 
1 27777 


002030 
00203 1 
002032 


033740 
01344 1 
033742 


000 10O 
00000 1 
0 1 0002 


1 3031 3 
OOOOOO 
177777 


OO2033 


033740 


000 1 00 


1 32050 


002034 
002035 


01 3440 
013740 


1 10000 
1 48220 


006237 
1 42034 


002036 


01 3740 


00622 1 


0 1 0000 


002037 


033740 


0001 00 


1 303 1 3 


002040 
00204 1 


1 33742 
033740 


000002 
000 1 00 


OOOOOO 
1 32050 


OO2042 
002043 
00204 4 
002045 
002046 
002047 


033702 
1 1 4 5 4 2 
035542 
1 1 4S44 
1 35542 
033740 


0000 1 4 
00000 1 
0 1 0377 
OOO 1 00 
0 1 400 1 
000362 


0 1 0000 
O 1 0000 
1777 7 7 
0 1 0000 
027777 
1O03 1 3 



MOV 
NOP 



MOV 
TST 
M0V\F 



#ER . INT , BUF 

#B I UCSR , RO 
R1 

*BRLV5 , R2 

#B lUCSR , RO 



%JMP 
%RET 



%CALL 
KRZRO 

%CALL 



MERR LOOKS AT THE EV CODE FOR INTERRUPT COMPLET 
IS NO ERR WHEN MERR IS SET IN THIS CASE 



SAVE INTERRUPT FAILURE 

(BDAI FOR SOMETHING IN OLD UDA CODE 



IBDAI READ INTERRUPT REG 

(BOAl IS THE VECTOR = O? 

[BOA] RETURN IF 2ERG, ELSE 

[BOAl LOAD BR LEVEL S FOR INTER 

[BOA] GO 00 INTERRUPT 

THERE 



NOP 




%JSTOP 


8 1 . STP 


MOV\F 


#<B . NRTV-I-B 


LED>, BREG %JNMERR 1$ 


MOV 


#<B , NRTVfS 


LED+B . NABO> , 


BREG 


MOV 


#B lUCSR , RO 


%CALL 


RDCMO 


BDA NOTE 


IT WILL 


WAIT FOREVER 


FOR THE 


MOV 


#BRLVSR. R2 






MOV 


*B I UCSR , RO 


%CALL 


XWRCMD 






: JMP 




MOV 


( UCRS 1 , R2 






B I T 


»V4X I NT , R2 






B I C\F 


#LOBYT , R2 


%R2R0 




BIT 


#DMODE , RLL 






BIC 


#VAX INT , R2 


UCRD %RN2fta 




MOV 


*IPREG,RO 


%JMP 


RDCMO 


The following code 


was taKen out of the 



; [mjtOSl IF STOP, EXIT 
;WAIT FOR INTERRUPT, ELSE 
; LOAD BREG WITH ABORT CMD 

;LaAO BREG WITH NO ABORT CMD (to clear mer r ) 
; [BDA] Get currant interrupt value 
INTERRUPT TO COMPLETE. 



IBDA] ONLY HAVE BRLV5R IN R2 
[BDA] WRITE BRLVSR TO CLEAR INTR / 
(BDAI USE RETURN IN WRITE ROUTINE 

[mjtOB] GET CONTROL REG AND SEE IF THIS IS A DIAGN)|STIC 
(mjtOSJ TEST THE BIT 

[mjtoel IF NOT, EXIT/CLEAR LOBYTE 
ImjtOB] if in dm mode NO POLL 

ImJtOSI AND THEN CLEAR THE BIT AND STORE IT AWAY 
[mjtOB] AND RESET POLL 



interrupt code when 
Jim found a way of checi<ing the interrupt complete via a test condition 
This was dona so we could get around the pass 4 biic problem with 
interrupts and no acks 



XNOR 


R7 , R7 






: (BDA) 


R7 IS TIMEOUT 


B I T 


#BRLVSS , R2 






; [BDA] 




B I T 


#BRLV5R, R2 


%JN2R0 


S$ 




MOV 


#1000, R2 


%JN2R0 


6$ 






DEC 


R2 


%JN2R0 


2$ 


; [BDA] 


WASTE SOME TIME BEFORE ACCESSING THE BI BUS 


DEC 


R7 










MOV\F 


#ER . INT , R7 


%JN2R0 


1$ 


: [BDA] 


ELSE GO TRY AGAIN 


NOP 




%JMP 


U . UERR 


; (BDAI 


TIMED OUT/HANG 


MOV 


#1000, R2 






1 [BDA] 


WASTE SOME TIME BEFORE GRABBING THE BI BUS 


DEC 


R2 , R2 


%JNZR0 


4$ 


; [BDA] 




MOV 


#BI UCSR. RO 


%CALL 


RDCMO 


; (BOA] 


CHECK TO SEE IF INTERRUPT COMPLETED 


1 9BS 1 


: 16:48.97 
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BIT 
NOP 
MOV 



#SRL VSR , R2 



#BIUCSR, RO 



r.J2R0 
%CALL 



3$ 

RDCMO 



PAGE IS7 



[BDAI 

[BDA] IF NOT SET, TRY AGAIN 
(BDAI SEE IF INTERRUPT WAS SENT 



o 
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002050 


01 3440 


000000 


1 30255 


XWRCMO : NOP 


%CAL1. 


0020S 1 


O33740 


000004 


000000 


MOV 


#BIWRCM, RO 


002082 


O33440 


005540 


000000 


MOV 


RO , , BCAI D IPLCOM 


0020S3 


013740 


00727 1 


000000 


MOV 


#RGDAT L . \N , BAR 


002054 


03344 1 


00300 1 


135521 


MOV 


Rl , , BUF %CALL 


0020SS 


Ot3740 


00727 1 


OOOOOO 


MOV 


*RGDATL , \N , BAR 


0020SS 


013700 


OOSS23 


OOOOOO 


MOV 


(SUFI, BCA I D IPWRFST 


002057 


013740 


1 17272 


006237 


MOV 


*RGDATH , \N , BAR %JST0P 


OO20B0 


013700 


OOS743 


010000 


MOV 


( BUP ) , BCAI D IPLBWR 
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* m* ********* 



SUBROUTINE XWRCMD 



xWRCMD will issue a write command i n NORMAL mode 



I nput : 



Out put : 



RO contains BI WRI TE command 1 i t era 1 . 

Rl contains data to be 1 oaded Into the LO word of 

R2 contains data t o be 1 oaded into the HI word of 



a BI 



REGISTER . 
REGISTER . 



o 



RAM location RGDATL wi11 get data from Rl. 
RAM location RGDATH will gat data from R2 . 

BRE6 will have LOOPBACK enabled l« this routine was entered 
at location WRLCMO. 

Errors in this routine display the fallowing in the 5A register; 

105340 - BI COMMAND TIMOUT error 



«««««««»«****«««*****«*** 



(«***«*«««*«*««**«*«««««« 



GO LOAD sue REGISTER ADDRESS 
GET WRITE COMMAND 
LOAD COMMAND 

POINT TO 1.0 REG DATA LOC IN RAM 
STORE REGISTER DATA 

POINT TO LO REG DATA LDC IN RAM 
WRITE FIRST BUFFER 

JUMP IF BI STOPPED / (nirlOOIl 

POINT TO HI REG DATA LOC IN RAM 
WRITE LAST BUFFER AND DO THE WRITE / 

GO WAIT FOR CMO COMPLETE « ERROR FREE / 

RETURN 
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*««*»«* 



WAIT FOR COMMAND COMPLETE AND ERROR FREE 

This routine will wait approxi mat ely 10. Seconds before flagging a BI 
COMMAND TIMEOUT error. 

Upon entering this routine, MERR iS checked before issuing a SI READ 
or WRITE COMMAND. If MERR IS Set, the command is never started. If 
MERR is c1 ear, wait for NCDDNE ( Command Not Donel, which indicates the 
BI COMMAND has Started. If this does not occur within a certain amount 
of time, then retry the command once. If NCDONE is not true after one 
retry, then a BI CMO TIMEOUT error is reported. When NCDONE is true, 
then wait for COONE ( Command Done) tebe assart ed. If CDONE is not 
detected within 10. sec, a BI CMO TIMEOUT error is reported. If CDONE 
is detected. the routine checks MERR (Master Error) and exits. 



I nput : 
Out put : 



RO contains the BI COMMAND literal (8IR0CM or BIWRCM). 
Rl C R2 will be destroyed. 



Errors in this routine display the following in the SA register; 
1P6340 - BI COMMAND TIMOUT error 



002061 013440 1 40000 01 0037 XWTCMD : NOP 



%JMERR ERRB1M 



««««*««««* 



ERROR IF MASTER ERROR / 
SETUP TIMEOUT COUNT TO BE SHORT 



[mr 1002 ] 



;Wait for BI COMMAND DONE 



002052 


01 3440 


1 60000 


O02O6S 




NOP 


%JCDONE 5$ 


;JUMP IF CMD DONE / 


[ nr 1002 1 
















: SETUP CMD CMPL OUTER TIMEOUT COUNT 




002063 


01 3440 


1 60000 


1 12053 


5$: 


NOP 


KJNCDONE 5$ 


;JUMP IF CMD DONE / 


I nr 1002 1 
















; DONE WITH CMD CMPL INNER WAIT LOOP 


VET? 


002064 


0 1 3440 


1 40000 


010037 




NOP 


%JMERR ERRB1M 


; IF ERROR/AFTER COMMAND DONE/BRANCH 




OOZ055 


01 3440 


OOOOOO 


1 27777 


5$ : 


NOP 


%RET 
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ROUTINE NAME: 

U.UERR (BUS CONTROLLER INTERNAL ERROR HANDLER) 





033447 


00001 1 


1 0207 1 


002087 


1 1 4544 


000002 


0 10000 


002070 


01 3460 


0 1 0620 


077777 


00207 1 


01 3740 


007034 


1 35625 


002072 


01 3740 


0063 1 0 


0 10000 


002073 


133547 


000200 


0 1 OOOO 


002074 


03344 1 


000007 


1 30366 


002075 


01 3740 


0063 1 0 


O 1 OOOO 


002076 


01 3447 


000007 


1 1 2076 



FUNCTIONAL DESCRIPTION: 

THIS ROUTINE WILL SAVE THE ERROR CODE PASSED IN R7 IN 
THE CONTROLLER RAM LOCATION DEFINED BY 'FAILUR', IN ADDITION IT 
WILL ATTEMPT TO ENCODE THE UPPER BYTE IN AN UNIOUE MANNER. 
IT WILL THEN SET THE ERROR CODE IN SA AND SET BIT 15 OF SA 
(TO INDICATE AN ERROR) AND HANG AWAITING A REINITIALIZATION. 



I NPUTS : 



OUTPUTS ; 

SA REG 



CONTROLLER FATAL ERROR CODE 



CONTAINS ERROR CODE AND BIT 15 SET 
CONTAINS ERROR CODE AND UNIOUE IDENTIFIER 



ENTRY POINT FOR 0 . PROC ERROR - R11 HAS ERROR CODE ««« 



UERD : 
HERR : 



MOV R1 1 , UER %JMP 

BIT #INOIA&.ftlL 

NOP\T VRCLR %RNZRO 

MOV #FAILUR,SAR %CALL 

MOV ill<B . NRTV + S . LOORi'S . BAD> , 

SIS VERRSIT.UER 

MOV UER.RI y.CALL 

MOV #<B . NRTY + B . LOOP + B . BAD> . 

TST UER %JMP 



S . STR7 
BREG 



WRTERR 
BREG 



PUT ERROR CODE IN UER 
[16KIIF IN DIAGNOSTICS 

[U52EC2ni6KI THEN RETURN TO THEM 

SAVE CODE IN FAILUR 
(BDAHOAD BREG WITH ABORT COMMAND 
[BDAIWRITE SA WITH ERR BIT > CODE 
IBDA]WRITE ERROR TO SA REGISTER 
[BDAHOAD BREG WITH ABORT COMMAND 
[BDAIHANG FOREVER TESTING ERROR REG 
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.SBTTL SEEK ORDERING ROUTINE 



ROUTINE NAME: 

U.SEKO (SEEK ORDERING ROUTINE) 

FUNCTIONAL DESCRIPTION: 

THIS ROUTINE PERFORMS SEEK ORDERING USING AN ELEVATOR 
ALGORITHM THAT HAS THE FOLLOWING PROPERTIES: 

1. ONLY NON-SEOUENTIAL MSCP COMMANDS ARE ORDERED.. 
SEQUENTIAL COMMANDS - WI L L REMAIN IN THE SAME RELATIVE 
POSITION AS WHEN FIRST OUEUED . 

2. IF THE TOP OF THE LIST IS A SEQUENTIAL COMMAND THEN 
I T WI L L BE CHOSEN . 

3. WITHIN THE LIST OF NON-SEOUENTIAL COMMANDS £I.E. THE SET 

OF NON-SEOUENTIAL COMMANDS IS BOUNDED BY THE FIRST SEQUENTIAL 
COMMAND ENCOUNTERED) THE SELECTION CRITERIA ARE AS FOLLOWS: 

A. AN EXPRESS COMMAND IS THE HIGHEST PRIORITY. 

B. A COMMAND ON THE CURRENT CYLINDER IS NEXT. 

C. A COMMAND WHICH IS CLOSEST TO THE CURRENT CYLINDER 
IN THE CURRENT SEEK DIRECTION IS NEXT (DIRECTION 
STAYS THE SAME ) . 

D. A COMMAND WHICH IS CLOSEST TO THE CURRENT. CVLINOER 
IN THE OPPOSITE SEEK DIRECTION IS NEXT (DIRECTION 
IS REVERSED ) . 



INPUTS: 

UBAR 



POINTER TO ACTIVE SDI CONTROL BLOCK 



OUTPUTS: 

POTENTIALLY REORDERED MSCP PACKET QUEUE 
SOI . PQ CONTAINS THE CHOSEN COMMAND 

Q, RO , R1 , R2 , R3, R6 , R7 , R 10 ARE USED AS TEMPORARY REGISTERS 



002077 
002 1 00 



002 1 0 1 
O02 1 02 



002 1 03 
002 1 04 
002 1 05 
002 106 
002 1 07 
002 1 10 
0021 1 1 



0 1 0545 
136542 



000545 
133747 



0 1 0545 
0 1 4540 
035540 
033540 
1 1 4540 
1 30540 
033243 



01 7026 
063200 



007022 
010200 



007026 
000002 
010002 
003OO4 
000020 
010377 
000603 



002 I 1 2 
152150 



1 25602 
137777 



125573 
0100O0 
152107 
102103 

oooooo 

0521 50 
125 6 16 



ADO 
XOR\F 



#SD I . ES , UBAR\N , BAR %JNZRO U.SEKCi IF MORE PKTS THEN LOOP 

#ELEV.R2,BUF XUUPF U.SEKH : IF UPF SET THEN DONE ELSE REVERSE DIRECTION 



SEEK ORDERING ENTRY POINT - INITIALIZE SEEK ORDERING VARIABLES •** 



ADD 
MOV 



ll>SOI . PQ , UBAR , 
#BIT1S.R7 



,BAR %CALL S.L010 
%RZRD 



: ■*** 

U . SEKI 



CHECK AND UPDATE FAIRNESS COUNTER <<< 



ADD 
B I T 
BIC\F 
BIS 
BIT 

ADDC\F 
MOV 



#SD I . ES , UBAR\N , BAR T.CALL S.LDRO 
#OFFTRK , RO 

%JZRO U.SEKB 
%JMP U.SEKI 



I^^OFFTRK , RO 
*PSEEK , RO, BUF 
#BIT12,R0 
#377 , RO 
Q,R3 (PRUPF 



%JN2R0 
%CAL L 



U . SEKH 
S . STRO 



RtOsPKT QUE HEAD.QsPTR TO HEAD 

IF ZERO THEN NO PKTS/RETURN 

INIT BEST CYL DIFF TO MEDIAN NUMBER 



E US2EC 1 ] R03 FAI RNESS COUNtER 

IF NO ERROR RECOVERY LEVELS DONE PRE V I OUS COMMAND 
THEN CONTINUE 

IUS2EC1IELSE SET FORCE SEEK FLAG 
IF L IMIT EXCEEDED 

THEN TAKE TOP OF QUE 

ELSE RESET COUNTER/INIT PREV. PTR,ZAP WIN FLAG 



KDBUP 



KDBSO. MICROCODE. ,22-APR-1983 11:18:48.97 











; « « « 


IN THE 










I !!** 


r MB 










' * * 


CHECK 


002 1 12 




rt rt T rt A e 




U . SEKC : 








^ A A ^ 


25574 




ADO 


003 1 1 d 










ASS UME 


i 

■ 


01 4 S 40 


n 9 An 1 A 

w ■> VU 1 W 


1 02 1 47 




BIT 




01 3440 


V 1 V W V V 








002 1 1 8 




0070 25 


1 3SS7d 




ann 


002 1 1 7 


01 45 40 


O 1 AO AO 


1 12122 




B T T 


002 1 20 






052122 






002 12 I 






1 12 145 




MOV 










5$ ■ 




002 1 22 


01 osso 


007024 


1 25575 




ADD 


002 1 2 3 


01 0 S 4 5 










002 124 


oias4s 


00701 2 


125574 




ADD 


002 1 2S 


132140 


000002 


OOOOOO 




RSU8 


002 126 


) 304S 1 


02000 1 


052 127 




I NC\T 


002 127 


0105S0 


007025 


135575 




ADD 


002 1 30 


132141 


000002 


01 0000 




RSUB 


002 131 


010545 


007028 


1 25575 




ADO 


002 132 










ASSUME 
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'BEST' ELEMENT, UPP SET IF 0 IS VALID 



#P . OPCD , R1 0\N , BAR '/.CALL 
#P .MOO. R10\N, BAR %CALL 
MD.EXP.EO.BITIS 
#SE0UEN,RO %JMSB 

%JNZRa 

#SDI . CM, UBAR\N , BAR %CALL 
#<aP . ROaOP .WRSOP . CMP> , RO %J2R0 5S; 
#S0I . BS , UBAR\N, BAR %JNZR0 S$ 
I BUF I , R2 %JMP 30$ ; 



s 


LDRO 


RO:0P CODE 


s 


LORI 


RIsMSCP MODIFIERS 






MAKE SURE MD.EXP IS MSB 


u 


SBKG 


IF EXPRESS THEN DONE 






IF SEOUENTIAL 


u 


SBKH 


THEN DONE 




S. LDR1 


if overlapped operation in progress 



then only allow read, write, or cmp 
ELSE discard this candidate 

and set up R2 as expected 



OS . CVL L < 
#SDI . CL , 
#SDI . CH , 
R2 , RO 
R 1 

#S . CYLH , 
R2 , R 1 
ItSO I . ES . 
ELEV , EO. 



R10\N,BAR %CALL S.LDR2 
UBAR\N,BAR %CALL S.LDRO 
U8AR\N,BAR XCALL S.LDR1 

%TNCRV 
RIO\N,BAR %CALL S.LDR2 

UBAR\N,BAR %CALL S.LDR2 
BIT15 

the following code [rae2 
it clearer and to update 
when a better difference 
updated on a <= causing 
selected rather than the 
the same cylinder 



002 132 


03744 1 


030001 


052 136 




COM\F 


R1 


%JNMSB 


10$ 


002133 


037440 


OOOOOO 


OOOOOO 




COM 


RO 






002 134 


1 30440 


OOOOOO 


OOOOOO 




INC 


RO 






002 135 


1 3046 1 


020001 


142136 




INC\T 


R1 


%TCRy 




002138 


112141 


000007 


OOOOOO 


10$ : 


CMP 


R7 , R1 






002 137 


013460 


020000 


042145 




N0P\T 




%JLESS 


30$ 


002 1 40 


1 12146 


010000 


042 1 42 




CMP\F 


RO, R6 


%JNZRa 


20$ 


002 1 4 1 


01 3440 


020000 


1 12145 




NOP 




%JCRY 


30$ 










20$ : 










002 1 42 


033447 


000001 


010000 




MOV 


R 1 , R7 






002 1 43 


03344G 


OOOOOO 


O100O0 




MOV 


RO, Re 






002 1 44 


003443 


000403 


OOOOOO 




MOV 


R3,« g>SUPF 














30$ : 










002 1 45 


033443 


OO7O10 


1 25602 




MOV 


RIO, R3, BAR 


%CAL L 


S . LD10 


002 146 


1 1 5550 


000300 


1 1 2077 




BIC 


#0.STAT.R10\N 


%JMP 


U.SEKA 










; * * * 


EXPRESS 


REOUEST EXIT 


POINT •»« 




002 1 47 


003443 


000003 


0 1 OOOO 


U . SEKG : 


MOV 


R3,0 







R2:PACKET LD CVL 
ROsCURRENT LO CVL 
RIsCURRENT HI CVL 
ROiCURRENT B PKT LO DIFF 
PROPAGATE SORROW 
RJsPACKET HI CVL 
DIFFERENCE NOW IN ( R 1 , RO 1 
R2=ELEVAT0R DIRECTION 
MAKE SURE ELEVATOR SIT IS MSB 
C1191 was rewritten to make 
the best difference only 
was found, previously it was 
the most recent pacl<et to be 
oldest when packets were for 

if elevator going down negate diff 



[ripple the carry if no low bits} 



; [E121 ] 



: (E12n 

: tEi2i 1 
; [ E 1 2 1 1 
: IE121 ] 

MB121 ] 

; [E121 ] 
; CE121 ) 
; IE121 1 



i f BEST I hi I 
if BEST(ni) 
i f BEST (hi I 
i f CUR( lol > 
else update BEST diff 
SD SET BEST DIFFiNEW DIFF 



CURthil then get next 
CURIhil then update BEST 
CUR(ni) cmp 1o's 
BEST(lo) then get next 



SET BEST PTR AND FLAG 



CHAIN TO NEXT, REMEMBERING PREVIOUS 
TEST FOR END OF LIST AND LOOP 



EXPRESS COMMANDS ALWAYS WIN 



rae2 
r ae2 
rae2 
r ae2 
rae2 
r ae2 
rae2 
rae2 
rae2 
rae2 
rae2 
rae2 
rae2 
rae2 
raeZ 
rae2 
rae2 
rae2 
rae2 
rae2 
rae2 



•c 1 1 9 I 

■ c 1 1 9 1 

■ c 1 1 9 1 
■c 1 1 9 1 

0 119] 
■o I 1 9 1 
■c 1 1 9 i 
■O 1 1 9 1 
•C I 19 1 
■C I 1 9 I 
■Cl 1 9 1 
■C 1 1 9 1 
'Cl 1 9 I 
CI 19] 
'Cl 191 
■0119] 
cl 19 ] 
c I 1 9 ] 
'C 1 1 9 1 
c I 1 9 ] 
c 1 1 9 ] 



NORMAL EXIT POINT - MOVE WINNER TD HEAD OF LIST >«« 
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002 1 SO 


0 13240 


0O760O 


1 25602 


U.SEKH: MOV 


0O2 1 5 1 


0 13440 


0070 1 0 


1 35575 


MOV 


002 152 


0 13240 


O07O0O 


135621 


MOV 


002 1 S3 


01 3440 


OOOOOO 


133230 


NOP 










; »*» SET UP 


002 t S4 


01 OS45 


007017 


125630 


ADD 


002 1 55 


OIOS45 


007O20 


135630 


ADD 


002 156 


O10545 


007003 


125630 


ADD 


002 1 57 


137746 


000035 


132375 


COM 


002 1 60 


010545 


007025 


1 35600 


ADD 


002 161 


033766 


010100 


042 1 62 


MDV\T 


002 1 62 


033S46 


00004 1 


123102 


BIS 



0,BAR VRUPF 
RIO, BAR 
0 , BAR 



%CAL L 
%CALL 
%CALL 
XCALL 



S . LD10 
S . L0R2 
S.STR2 
U . LNKH 
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RIOsWINNER 

R2:SUCCESS0R OF WINNER 
UNLINK WINNER FROM OUE 
[U52EC11LINK RIO TO HEAD OF OUEUE 



SET UP ERROR RETR Y / REC 0 VER V CONTROL WORDS *«• 



#30 I . E I , UBARXN , BAR 7.CALL S .CLRB 
#SD I . EO , UBAR\N , BAR %CALL S.CLRB 
#SD I . SW, UBAR\N , BAR '/.CALL S.CLRB 



CLR LEVEL 1 ERROR 
CLR LEVEL O ERROR 
ZAP STATUS WORD 



#<DRAVL I DRVOL ! DRDUP ! DATT> , R6 %CALL U.CLRS: ZAP MOST BITS IN SDI.ST (JUST IN CASE1] 



#SD I . OM, UBARXN , BAR %CALL S.LDR6 

#BFSV,RS %TNZRO 

# < PK I P +S USP > , R 6 %CALL U.SETS 



0021 63 
0021 64 
0021 64 
002 1 65 
002 166 



010550 007001 



5 . LDRO 



014546 
033760 



040100 
010002 



112166 
14364 1 



CHECK FOR COMMAND ABORTED >*> 



ADD HIP . VCIO, R10\N, BAR %CALL 

ASSUME PABRT.EO.BITOO 

BIT *BFSV.R8 %JNLSB U . OPCD 

MDVNT *ST.ABD,RO %aZRO U . DONE 

ASSUME U . OPCD, EO, . 



[ U52EC1 1 R6 ! OVERLAPPED COMMAND 
[U52ECI]IF OVERLAPPING THEN SET BUFR SERVICE 
IU52ECt]SET PKT IN PROG AND SUSPEND I/O IN SDI.ST 



[ 1 6K ] RO:ABORT FLAG WORD 
[16K]MAKE SURE PABRT IS LSB 

[ 1 6K] lUSZeCl ] IF NOT ABORTED THEN CONTINUE 
[U52EC1]IF NOT OVERLAPPING THEN ABORT CMD 
IU52EC1] ELSE IGNORE ABORT 6 FALL INTO U . OPCD 
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ROUTINE NAME: 

U.OPCO (DP CODE PROCESSOR ROUTINSI 

PUNCTIONAL DESCRIPTION: 

THIS ROUTINE WILL ISOLATE THE OP CODE CODE FOR A MSCP PACKET, 
VERIFV IT AND VECTOR TO THE ROUTINE THAT HANDLES THAT OP CODE. 



ADDRESS OF FIRST WORD OF MSCP PACKET 



OUTPUTS; 

RO IS USED AS A TEMPORARY REGISTER 



002 1 6S 
002 167 



010550 
013440 



OOTOOe 125604 
007610 125574 



ADD 
MOV 



«P.aPC0,R10\N.BAR %CALL S.LLBO 
RIO, BAR VRUPF %CALL S.LDR1 



(U52EC1 IROsOP CODE 
R1:MSCP PKT STATUS 



CHECK VIRTUAL CIRCUIT IDENTIFIER ««« 



002 1 70 
002 1 7 1 
002 1 7 1 
002 1 7 1 



010550 007001 135575 



ADD 

ASSUME 
ASSUME 
ASSUME 



#P . VCIO , R1 0\N , BAR %CALL S.LDR 
<PKT020aB IT00> , E« , 0 
<<SDI.1ISDI.2ISDI.3ISDI. 4>«B IT0O> ,NE,0; [16K)DITT0 



R23VIRTUAL CIRCUIT ID 
I16K1MAKE SURE CHECK IS VALID 



<SD I . ATSB I T00> , EO . 0 



E 1 6K]D ITTO 



IF CONTROLLER INTERNAL COMMAND THEN SKIP VC CHECK •«« 



002 1 7 1 
002 1 72 
002 1 73 
002 173 
002 173 



O 1 4SS0 
035542 



00000 1 
O 100 1 7 



OOOOOO 
042336 



017542 010017 002224 



BIT #B I TOO , R 1 O 

eiC\F #L0NIB,R2 %JNZRO 

ASSUME VC.CMD,EO,0 

ASSUME VC . DMM, EO, 1 77760 

XNOR #L0NI8,R2\N %JN2R0 



[16K1IF CONTROLLER INTERNAL PKT 

THEN GO PROCESS/ELSE ISOLATE HI 24 BITS OF VC ID 
VALIDATE VIR. CIR. ASSUMPTION 
VAILOATE VIR. CIR. ASSUMPTION 

IF NEO O THEN COMPLEMENT AND CHK FOR DM VIRT CIR. 



VIRTUAL CIRCUIT O - MSCP COMMANDS *«* 
CHECK FOR BETTER BE IMMEDIATE COMMAND >«« 



016550 000304 



XOR #LOOPKT , R10\N ; IF PACKET EO LOGPKT 

IF VIRTUAL CIRCUIT O AND IN DM MODE THEN FATAL ERROR >«« 



002 175 
002176 



1 1 4544 
033767 



010100 
O 100 1 6 



102215 
05207 1 



B I T 
MOV\T 



VDMODE, RLL 
#ER. VCI , R7 



%JZRO 
XJNZRO 



U . OP IM 
U . UERR 



[16K1THEN BETTER BE IMMEDIATE/IF IN DM MODE 
THEN FATAL VIRTUAL CIRCUIT ERROR 



0O2 177 
002200 
00220 1 
0O22O2 



O 1 6S40 
O 1 6540 
O 1 6S40 
0 16540 



00004 1 
O10042 
010040 
0 1 0020 



010000 
1 12664 
112666 
102862 



MSCP NON-SEOUENTIAL COMMANDS <">* 



XOR 
XOR 
XOR 
XOR 



#0P . RO . RO\N 
#0P -WR, RO\N 
#0P . CMP , RO\N 
#0P . ACC , RO\N 



%JZRO 
°/.JZRO 
%JZRO 



U . RD 
U .WR 
U . CMPR 



CHECK FOR READ 

CHECK FOR WRITE 

CHECK FOR COMPARE 

CHECK FOR ACCESS 



ERS, RPL must verify reserved fields, hence call U.IOPO 



[ ra«02 ] 
[ rae02 1 
i rae02 j 

[ rae02 1 
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002203 
002204 
002205 
002206 
002207 



0 I 6540 
0 1 6540 
0 1 3460 
O 1 6540 
O 1 6540 



010022 
0 1 0024 
O 1 0400 
000023 
O10021 



1 12670 
102672 
1 42674 
OOOOOO 
112272 



XOR #OP.ERS,RO\N %JZRO U . ACC 

XOR *0P.RPL,RO\N %JZRO U . ERS 

NOPVT SSUPF %JZRO U.RPL 

XOR #OP.FLU,RO\N 

XOR #OP.CCD,RO\N %JZRO U.FLU 



CHECK FOR ERASE [rae02] 
CHECK FOR REPLACE [rae02] 
IF REPLACE THEN SET PSUPF [ rae02 ] 
CHECK FOR FLUSH 

CHECK FOR COMPARE CONTROLLER DATA 



MSCP SEQUENTIAL COMMANDS *** 



0022 1 0 
0022 1 1 

0022 1 2 
0022 1 3 
0O22 1 4 



01 6540 

0 1 6540 

01 6540 
O 1 6540 
0 13440 



010010 
0 1001 1 
0 10012 
0 10013 
O 1 0000 



112270 
1 02344 
1 03424 
1 1 3422 
102346 



XOR 
XOR 
XOR 
XOR 
NOP 



#0P . AVL , RO\N 
#0P . ONL , RO\N 
*aP . sue, RO\N 

#0P . DAP, RO\N 



%JZRO 
%JZRO 
%JZRO 
%JZRO 
%JZRO 



U . CCD . 
U . AVAL 
U . ONLN 
U . SUCH 

U . DAP 



CHECK FOR AVAILABLE 

CHECK FOR ONLINE 

CHECK FOR SET UNIT CHAR 

CHECK FOR ACCESS PATHS 

IF DAP THEN USE AVAIL ROUTINE 



IMMEDIATE COMMANDS «>> 



0022 1 S 
0022 1 6 
0022 1 7 
002220 
002221 
002222 



O 1 SS40 
O 1 6540 
0 1 6S40 
0 1 6540 

oiesso 

033747 



00000 1 
O 1 0002 
O 1 0003 
0 10004 
0 1 0304 
0 1 00 1 2 



OOOOOO 
102274 
112515 
112617 
113653 
1 1 207 1 



XOR 
XOR 
XOR 
XOR 
XOR 
MOV 



#0P . ABO , RO\N 
#0P , GCS , RO\N 
#0P . GUS , RO\N 
#0P . sec , RO\N 
#LOGPKT,R10\N 
#ER . NIM, R7 



%JZRO 
•/.JZRO 
•^JZRO 
•/IJZRO 
%JZRO 



U . ASRT 
U . GCST 
U . GUST 
U . SCCH 
U . UERR 



CHECK FOR ABORT 

CHECK FOR GET COMMAND STATUS 
CHECK FOR GET UNIT STATUS 
CHECK FOR SET CONTROLLER CHAR 
IF RIO EO LOGPKT 

THEN HARD FAILURE 



ENTRY POINT FOR OP CODE ERROR EXIT ><• 



002224 
002225 
002226 
002227 
002230 
00223 1 
002232 



116542 
0 1 0550 
0 1 6540 
0 1 6540 
036542 
010550 
033741 



010002 
007020 
000030 
O 1 003 1 
0 1 OOO 1 
007006 
000004 



10223 1 U . OPCE : 

: *** 

003721 U.OPDM; 

135575 

O 1 0000 

1 1 3406 

1 034 1 3 

135630 U.CMER: 
112506 



NOP %JMP U.CMER : ELSE COMMAND ERROR 

VIRTUAL CIRCUIT 177760 - C ONT RO LL ER SPEC I F I C MAINTENANCE COMMANDS ««• 



XOR 
ADD 
XOR 
XOR 
XOR 
ADD 
MOV 



mOUPVC , R2\N 
OP . RG 10 , R10\N 
#0P . MRO , RO\N 
#0P . MWR , RO\N 
#1 , R2 

*P . OPCO , R 10\N 
»<P . OPCO 



Rl 



%JNZRO 
BAR %CALL 

•iJZRO 
%JZRO 
BAR %CALL 
%JMP 



U .STUD 
S . LDR2 

U . MNRD 
U . MNWR 
S . CLRB 
U.CMDA 



IF R2 NEQ 177760 THEN CHECK DUP 

COMMON ARG FOR MAINT RD, WR 

CHECK FOR MAINTENANCE READ 

CHECK FDR MAINTENANCE WRITE 
IF NO MATCH 

IU52EC31IF ILLEGAL OP CODE THEN ZAP 

RlrMSCP OFFSET/FINISH UP 
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««« [raa02] start of change 

ROUTINE NAME: 

U.RTST: (rsssrvsd tia^a tsst) 

FUNCTIONAL DESCRIPTION: 

Thfs routine tests that a series of words are zero. 

INPUTS: 

R1 > word offset within Pacl<et of first word of field to be verified. 

RIO s packet address 

0 t count of sequential words to be verified. 



i 



OUTPUTS : 
N2R0 



if in error 
Rl s word offset to field in error 
0 s destroyed 

if no error 
Rl I O 
0 a destroyed 



002233 
002234 
00223S 
00223S 
002237 



0101 50 
O1370O 
001 240 
1 3044 I 
03444 I 



007001 
000003 
010000 
010001 
000001 



010000 
010000 
077777 
012233 
1 27777 



002240 013700 000003 137777 S.TST: 



ADO 

TST 

DEC\P 

INC 

CLR 

TST 



Rl , R 1 0\N , BAR 

(BUF) 

0 



%RNZRa 

Xjnzro 

%RET 



ca 1c adrs 

and test it 

if not xero return 

If 0 not sero then loop 

if done clear Rl, set ZRO, and return 

test contents of (BUF) 
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ROUTINE NAME: 
U . RSVA : 
U . RSVB : 



(test reserved words 6, 16, 17, and P . BUFO - P . 8UFS ) 
(test reserved words P . BUFO - P . BUF5 ) 



FUNCTIONAL DESCRIPTION: 

These routines will test reserved fields common to several op codes. 



INPUTS : 
RIO 



pacl<et address 



OUTPUTS : 
ZRO 



if no error 
Rl = restored to pacl<et status 
0 3 destroyed 
0 - if error 
Rl s word offset to field in error. 
0 3 destroyed 



Q 
< 

o 

II 

cc 
O 
u. 

w 
u 

M 
-I 



00224 1 


03374 1 


0000 10 


O 1 0000 


U . RSVA : 


MOV 


#P . RS06 , R 1 








test reserved field at word 6 


002242 


0 10 150 


00700 1 


122240 




ADO 


R 1 , Rl 0\N , BAR 


%CAL L 


S 


TST 


test it/ if not zero return . 


0O2243 


03374 1 


0 1 0006 


027777 




MOV 


#<P . RS06 -P> , Rl 


%RNZRO 






load offset for status return [C1I61 


002244 


03374 1 


0O0022 


oooooo 




MOV 


#P . RSIB.RI 








test reserved field (C1l8j[E122 


00224S 


003740 


0OOO02 


1 22233 




MOV 


#2 , 0 


liCALL 


u 


rtst 


for two words 


002246 


033741 


0 1 0020 


037777 




MOV 


#<P . RS 1 6 -P> , Rl 


%RNZRO 






if failed then return with offset [E122] 


002247 


033741 


0000 1 2 


OOOOOO 


U . RSVB : 


MOV 


#P . BUFO , R 1 








test the reserved fields BUFO 


0022S0 


003740 


000006 


1 32233 




MOV 


#6 . 0 


%CALL 


u 


RTST 


thru BUF5 


00225 1 


033741 


010010 


037777 




MOV 


#<P , BUFO- P> , R 1 


•/.RNZRO 






if failed then return with offset 


002252 


01 3440 


007010 


1 25574 




MOV 


RIO, BAR 


%CALL 


S 


LDR1 


restore Rl 


002253 


004240 


000000 


1 27777 




CLR 


0 


HRET 




; set ZRO and return 
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ROUTINE NAME: 

MLN20 test MSCP msg Tang for >: 20 

MLN40 test MSCP msg leng for >: 40 

MLN44 t«st MSCP msg leng for >: 44 

FUNCTIONAL DESCRIPTION: 

These routine test the length of the MSCP message in the packet for 
at least the valid record length. 



I NPUTS : 

RIO 

MSCPLN 

OUTPUTS ; 

ZRO 
NZRO 



Packet address 

length of MSCP message 



successful 
unsuccessful 
dest r oyed 



length is ok 
length is bad 



002254 
0022S5 
002258 
002257 
0022S0 
00226 1 
002282 



0O374O 
0O374O 
0O374O 
013740 
101 800 
004240 
100240 



00001 7 
000037 
000043 
007284 
000003 
030000 
000000 



1 122S7 
102257 
1 02257 
0 1 0000 
O 1 0000 
127777 
1 27777 



MLN20 
MLN40 
MLN44 
MLNTST 



MOV 
MOV 
MOV 
MOV 
SUB 
CLR 
INC 



#20- 1 , 0 

#40- 1 , 0 

#44- 1 i 0 

#MSCPLN , BAR 

( BUF ) , 0 

0 

0 



%JMP MLNTST 
%JMP MLNTST 
%JMP MLNTST 



%RNEG 
%RET 



set test value to 20 
set test value to 40 
set test value to 44 
cmp against MSCP msg len 



if leng 
if leng 



min then return ZRO 
min then return NZRQ 
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ROUTINE NAME: 

TSTMOD - Test, the MSCP command modifiers for validity. 



Rl 



mask of legal modifiers 



OUTPUTS : 

ZRQ - if reserved modifiers were not set 

NZRO - if reserved modifiers were set 

0 - destroyed 

Rl - reset to MSCP packet status 



002263 033241 



000001 010000 TSTMOO: MOV 



002254 010550 007007 125S72 

002255 005041 OOOOO 1 000000 

002256 013440 007010 125574 
002287 013240 000000 127777 



ADD 
B 1 C 
MOV 
TST 

[ raso2 ] 



0, Rl 

#P . MOO , R 1 0\N , BAR %CALL S.LDQO 
Rl , 0 

RIO, BAR %CALL S.L0R1 

0 %RET 
end of change 



(0 can't be R src of ALU) 
get Mod i f i er 
turn off all legal bits 
restore Rl 

set Condi t i on codes and return 



Q 
< 

3 
O 

II 

DC 

O 
u. 

CO 

u 

CO 
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1 27400 








M 


CCDH 




MO . eXP 1 MD . 


CSE 


MD .SCH IMD 


SCL !MD . SEC < MD . SER iOP.CCD modifiers 


I rae02 1 


OO02OO 








M 


CCOL 




MD . SSH 








; OP . CCD mod i f i ar s 


( rae02 1 


00227O 


003740 


0OO2O0 


OOOOOO 


U 


CCD : 


MOV 


#M.CCDL,0 








sat lagal modifier bits 


I rae02 ] 


002271 


103840 


00O2S7 


102304 






BI6 


*M. CCDH, 9 




%JMP 


U . NOP 




Irae02] 


1 2 1 400 








M 


PIUH 




MD . EXP IMO . 


CSE 


MD . SEC 1 MD 


SER 


;0P.FLU modifiers 


(rae02l 


000200 








M 


PLUL 




MD . SSH 








;OP.FLU modifiers 


[rae02l 


002272 


0O3740 


OO0200 


OOOOOO 


U 


FLU : 


MOV 


HIM . FLUL , 0 








set legal modifier bits 


Iraa021 


002273 


103640 


000243 


102304 






BIS 


#M . FLUH , 0 




%JMP 


U . NOP 




(rae02 1 


000000 








M 


ABRT 


: I 0 










no modifiers allowed for ABORT 


Iraa02] 










U 


ABRT: 














[ rae02 ] 


002274 


01 3440 


000000 


1 32254 






NOP 






%CALL 


MLN2a 


test that msg leng is large enough 


002275 


03444 1 


OIOOOI 


002506 






CLR 


R1 




%JNZRO 


U . CMDA 


if not declare error 


I rae02 I 


00227e 


003740 


000000 


132263 






MOV 


iKM. ABRT , 0 




%CALI. 


TSTMOD 


test for reserved modifier bits 


[ rae02 1 


002277 


03376 1 


010005 


042506 






MOV\T 


#<P .M00-P> 


. Rl 


%JNZRO 


U . CMDA 


it set then error 


[ rae02 I 


002300 


013440 


OOOOOO 


132536 






NOP 






%CALL 


U . GREF 


GO MATCH REFERENCE NUMBER 




002301 


033703 


010OO3 


142303 






MOV\F 


( BUF 1 , R3 




%JZRO 


U . IMEX 


I16K1IP NO MATCH THEN EXIT 




002302 


033543 


003001 


010000 






5 I S 


#PABRT , R3 , 


8UF 






[16KI ELSE ABORT THIS PACKET 














%** 


IMMEDIATE AND NOP 


COMMAND SUCCESS EXIT POINT ««« 




002303 


033740 


OOOOOO 


1 1 3420 


U 


IMEX : 


MOV 


»S1 . sue , RO 




%JMP 


U . C2EP 


ROiSUCCESS/CHANGE TO END PKT/EXIT 












U 


NOP : 














[ r ae02 ] 


002304 


013440 


OOOOOO 


122263 






NOP 






'/.CALL 


TSTMOD 


test modifier bits 


I rae02 ] 


00230S 


03376 1 


0 1 0005 


042506 






M0V\T 


#<P . MOO-P> 


. R 1 


%JNZRO 


U . CMDA 


it set then error 


[ rae02 ] 


002306 


01 3440 


OOOOOO 


122255 






NOP 






%CAL L 


MLN40 


test that msg leng is large enough 


( rae02 1 
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.SBTTL MSCP AND DUP COMMAND ROUTINES 

ROUTINE NAME: 

U.ABRT (MSCP ABORT COMMAND) 
'IMMEDIATE COMMAND' 

U.NOP (MSCP FLUSH AND COMPARE CONTROLLER DATA COMMANDS) 
' NGN -SEQUENT lAL COMMANDS TREATED AS IMMEDIATE COMMANDS' 

FUNCTIONAL DESCRIPTION: 

THIS ROUTINE PROCESSES THE MSCP ' ABORT ' C OMMAND . IT WILL PERFORM 
THE FOLLOWINS FUNCTIONS: 

1. CROSS REFERENCE OUTSTANDING REFERENCE NUMBER TO THE CORRECT PACKET 

2. IF A REFERENCE NUMBER MATCH IS FOUND IT WILL SET THE 'PABRT' 
BIT IN THE PACKET STATUS AND LINK WORD. 



THIS ROUTINE PERFDRMS A 
MSCP COMMANDS: 
FLUSH 

COMPARE CONTROLLER DATA 



NOP' FUNCTIDN FOR THE FOLLOWING 



INPUTS : 



POINTER TO MSCP ABORT PACKET 



OUTPUTS; 

IF REFERENCE NUMBER MATCH THEN PACKET IS MARKED FOR ABORTION 
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002307 
OO2310 
0023 1 1 
0023 1 2 



03444 1 
01 3440 
01 3440 
013440 



OIOOOI 
OOOOOO 
010000 
OOOOOO 



002506 
1 22247 
002506 
1 02303 



CLR 
NOP 
NOP 
NOP 
. PAGE 



%JNZRO 
%CAL L 
%JNZRa 
%JMP 



U . CMDA 
U . RSVB 
U . CMDA 
U . IMEX 
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if not declare error 
test for rsvd. fields 

if err jump to err rtn 
then exit successfully 



[ rae02 1 
I rae02 I 
[ rae02 ] 
[ rae02 1 
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0023 1 8 


030550 


000048 


OOOOOO 


ADO 


0023 1 7 


010545 


007022 


125574 


ADO 


002320 


1 3554 1 


000300 


OOOOOO 


BtC 


00232 1 


113570 


0 1 3200 


1 42334 


BIS\T 


002322 


010545 


OO70O0 


135575 


ADD 


002323 


0 14542 


000200 


OOOOOO 


BIT 


002324 


0 13440 


0 1 0000 


102331 


NOP 


002325 


0 1 0S45 


O07025 


125575 


ADO 


002326 


013440 


01 700 1 


025574 


MOV 



o 



ROUTINE NAME: 

U.ATTN (U.PROC ATTENTION PROCESS) 

FUNCTIONAL DESCRIPTION: 

THIS ROUTINE OUEUES A CONTROLLER INTERNAL 'ATTENTION' PACKET TO 
A SOI CONTROL BLOCK IF THE 'DATT- BIT IS SET IN THE SDI CONTROL 
BLOCK STATUS. IF THE OP CODE OF THE DEDICATED PACKET IS NONZERO THEN 
THE ROUTINE EXITS, OTHERWISE IT OUEUES THE PACKET AND SETS THE OP CODE. 

INPUTS : 



BAR 
CCODE 



POINTER TO SDI CONTROL BLOCK 
! OP. ATT 

POINTS TO SO I . AT + P . OPCD IN SDI CTL 
ZERO IF DRIVE ONLINE 



; (E12I ) 
: I E 1 2 1 1 



OUTPUTS : 

ATTENTION OR GET STATUS PACKET OUEUEO TO SOI CONTROL BLOCK PACKET LIST 
RO.RI ARE USED AS A TEMPORARY REGISTERS 



0023 1 3 
0023 1 4 
002315 



033767 
0 13440 
033450 



01001 6 
003007 
O000O5 



OS23 1 4 
010000 
OOOOOO 



ENTRV 
BAR po 

MDV\T 

MDV 

MOV 

The f o 
sense 

ADD 
XOR 
XOR 
NOP 



POINT #1 - INITIAL ATTENTION PROCESiSING *>< 
ints to P.OPCD of the MSCP packet if SDI.ATjuSARI 



#0P . GST , R7 
R7 , BUF 
UBAR, RIO 



[E12t 
IE121 
[E12t 
IE121 

IF NOT ONLINE THEN USE GET STATUS OP COOEjlE 
STORE ATTN/GET STAT OP CODE 
MAKE A COPY OF UBAR 



1lowlng lines were removed by RL, s/14/87, because they make no 
whatsoever - R2 is not set to anything in particular!! 



»P . OPCD , R2 , BAR 
IKOP . ONL , R2\N 
#0P . GUS, R2\N 



%J2R0 
%JZR0 



IS 
1$ 



(rest of U.ATTN goes here) 



#SDI , AT , R 1 0 



%JMP 



U . LNKH 



#SDI . AT , R 1 0 

#SDI . PO , UBAR\N , BAR %CALL S.LDR1 
#0.STAT,R1 

#PSTAT. R10\N , BUF SJZRO 20$ 
#50 I . ST , UBAR\N , BAR %CALL S.LDR2 
ll'XCMP,R2 

%JZRO 10$ 
#50 I . DM, USAR\N , BAR %CALL S.LDR2 
R1,BAR %CNZR0 S.LDR1 



000072 
KDBUP 



IE121 
[E121 
[E121 
[E121 
[E121 
IE121 

[m4t06]R2 now has opcode of packet at top of queue 
Imjtoel is it an online? i[Ei21~ 
(mjtoel if so, branch/sTse is it a GET UNIT STATUS|? 
[mjtOS] is so, branch to queue at top :EE121 

I E I 2 1 
[ E 1 2 t 
[ E 1 2 t 

[mjt06]for ONLINE and GUS/go put the packet 

; [ E 1 2 1 
; [ E 1 2 1 
; IEI21 
; [ E 1 2 1 
: I E 1 2 1 
; [ E 1 2 1 
; [ E 1 2 I 
; I E 1 2 I 
: [ E12 1 
: C Et2 1 
: I it 2 1 
; (£121 
; ( El 2 1 



GO OUE PKT [ rael 1 1 

R1 s> head of packet list 
Is packet list empty? 
If SO, put packet at head 

If we are in the process of 
completing a command, and there 
is an overlapped command as well, 
then put the Attn command in back 
of the overlapped command to prevent, 
a mismatch between the SDI. ST value 
(which probaby has 8FRQ set) and 
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002327 
002330 
00233 1 
002332 
002333 

002334 
002335 



1 3554 I 
0O3760 
01 3440 
1 13550 
013440 

0 1 3440 
113740 



002336 133746 

002337 014540 
002340 035560 



000300 
010072 
O070O1 
003300 
007010 

0070 1 0 
003200 



QOO 1 00 
000200 
O10O40 



002341 133544 OO02OO 

002342 010545 007054 

002343 034446 000006 



OOOOOO 
1 50027 
125574 
010000 
105820 

OOOOOO 
1 27777 



135476 
O 1 OOOO 
19 2 376 



1 237 1 1 
1 35830 
103845 



BIC 
MO V \ T 
MOV 
BIS 
MOV 

MOV 
MOV 



#0 . STAT , R1 
#OVLPER, TSTCNT 
R1 , BAR 

<KPSTAT + PACTV> , 
RIO, BAR 

R t o , BAR 
#PSTAT , BUF 



%JZRO ERRBIZ 
%CALL S.LORl 
RtO\N,SUF 
%JMP S . STR1 



the opcode and args of the Attn packet 
Is there realty an ovlp cmd there? 
No - somet hing is screwy... 
Get link word of first/2d packet 



[61211 
[E12I 1 
I El 2 I 1 
(E12t ] 



STUFF THE CURRENT POINTER WHERE THE OLD POINTER WA 



SET THE ADDRESS 



(mjtOBl SET. THE 
ImjtOe] NO MORE 



OF FDR THE NEXT POINTER AND STUFF 
: tE121 1 

ADDRESS FOR THE NEXT P 0 I N TE R : ( E 1 2 1 
PACKETS AFTER THIS 0NE;(E121I 



; I E 1 2 
HE OL 



ENTRY POINT 



ACTIVE PACKET PROCESSING *«« 



MOV 
BIT 
8IC\T 



#ERRIP« R.6 
#XCMP , RO 
*SUSP , RO 



GET MUTEXED SDI STATUS IN RO 
IF TRANSFER NOT COMPLETE 

THEN START PKT/FREE 0 . PROC / RETURN 



ENTRY POINT #3 



TERMINATION PROCESSING «»» 



B IS 
ADD 
CLR 
. PAGE 



#PLOCK,RLL %CALL U.ULKA ,■ GO UNLINK PKT 

#<SDI . ATI'P . OPCD> , UBAR\N, BAR %CALL S.CLRS; ZAP OP CODE 

R6 %JMP U.CSTA ; (U52eC1JGa CLEAR SOI S TATUS/ RETURN 



Q 
< 

a 

II 

oc 
O 
u. 

CO 

o 



c 
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ROUTINE NAME: 

U.AVAL (MSCP AVAILABLE COMMAND I 

(MSCP TOPOLOGY COMMAND) 
'SEQUENTIAL COMMANDS' 

FUNCTIONAL DESCRIPTION: 

THIS ROUTINE WILL PERFORM THE MSCP 
COMMAND. 



AVAILABLE- ANO 'TOPOLGV 



o 



R10 
UBAR 



OUTPUTS : 

MSCP 



POINTER TO MSGP PACKET (1ST, 2ND, AND 3RD ENTRV I 
POINTER TO SDI CONTROL BLOCK (2ND AND 3RD ENTRY I 
PACKET STATUS 



END' PACKET OUEUED TO THE HOST. 



030000 
000043 



002344 

002345 



000000 
002346 



002347 
002350 



0023S I 
0023S2 
0023S3 



002354 
0O2355 
002356 
002357 
002380 
00236 1 



0023S2 
0023S3 
002384 
002385 

KDBUP 



003740 
103640 



000043 
000040 



000000 
1 02347 



003740 000000 010O0O 



M. AVAH 
M . AVAL 
U . AVAL : 



M . DAP 
U . DAP : 



11454 1 
033442 



01 3440 
033761 
01 3440 



010545 
01 454 I 
036542 
11454 1 
033740 
013440 



O 1 054S 
033702 
033S42 
01054S 



000 100 
010000 



000000 
010605 
000000 



007O00 
000200 
01001 3 
010020 
010004 
000000 



017028 
000003 
003004 
007012 



010000 
01 2354 



122263 
042506 
103436 



12SS74 
000000 
012362 
0I236S 
013641 
1 1 2373 



0 13 640 
OlOOOO 
103640 
135832 



MOV 
SIS 



BIT 
MOV 



MD . CSE 

MD.exCIMD.SPDIMD.ALL 



#M. AVAL , 0 
#M. AVAH , 0 



#PACTV , Rl 
RO, R2 



%JNZRD U.AVL1' 



OP.AVL modiFters 
OP.AVL modifiers 



set legal modifier bits 
set mod i f i er ID i t s 



;DP.OAP modifiers 
: set modifier bits 



IF PACKET ACTIVE 
THEN GO PROCESS 



[ rae02 ] 
ich 10 J I rae02 ] 
: lrae021 
(rae021 

[ rae02 I 

[ rae02 ] 
[ rae02 ] 

: IraeOZ] 
[raa021 
[ rae02 I 



ENTRY POINT #1 - INITIAL PACKET PROCESSING «•« 



NOP 

MOV\T 

NOP 



#<P . MOD-P> , Rl 



7.CAL L 

%JNZRD 

%JMP 



TSTMDD 
U . CMDA 
U , DNLA 



test for reserved modifier bits 

it set then error 
do the rest at ONLINE 



[ rae02 1 
[ rae02 ] 
[ rae02 ] 



ENTRY POINT *2 ■ ACTIVE PACKET PROCESSING 



ADD 
BIT 
XOR 
BIT 
MOV 
NOP 



ADD 
MOV 
BIS 
ADD 



#SD I . ST , U8AR\N . BAR %CALL S.LDR1 
#XCMP , Rl 

mop. DAP, R2 %JNZRD U.AVLA 

#DRAVL,RI %JNZRD U.AVLB 

#ST.AVL,RO %JNZRa U.DDNE 

%JMP U.AVLC 



; ( rae02 I 

RIsSDI STATUS 
IP TRANSFER COMPLETE 
THEN DONE 

IF NOT ACCESS PATHS CMD THEN CONTINUE 
IP AVAILABLE THEN DONE 
ELSE CONTINUE 



CHECK FOR ACCESS PATHS COMMAND 

*SD I . ES , UBAR\N , BAR '/.JN2R0 U.DON) 
( BUF ] , R2 

ifFSEEK , R2 , BUF 7.JMP U.DDNX 
lUSO I . CH , UBAR\N , BAR %CALL INITM1 



IF NOT ACCESS PATHS THEN DONE 
R2:EXTENDED STATUS 
SET FORCE SEEK FLAG/DONE 
IV05] FFFF IN HI CYL ADDR 
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002366 


010545 


0O7O44 


135573 


002367 








002367 


033760 


04OO03 


153641 


002370 


010550 


007007 


1 3S573 


00237 1 








00237 1 


11454 1 


040020 


002373 


002372 


033760 


010000 


04384 1 


002373 


033746 


000040 


1 228 10 


002374 


033760 


010003 


153841 


002375 


013440 


OOOOOO 


1 25476 


002376 


035 1 40 


003008 


1 1 S474 



ADD #SDI . SI , USAR\N, BAR %CALL S.LDRO 

ASSUME DRV . RU , EO , BI TOO 



MOV\T ilKST . DFL> , RO %JNLSB 

ADD #P . MOD , R 1 0\N , BAR %CALL 

ASSUME MD . SPD , EO , 61 TOO 

BIT #DRAVL,R1 %JLSB 

MOV\T #ST.SUC.RO %JNZRO 

MOV #SUSP,R6 %CALL 

MOV\T #ST.DFL,RO %JZRa 



U .DONE 
S . LDRO 

U.AVLC 
U . DONE 
U . GUCP 
U . DONE 



[lll0tO61 GET DRIVE RUN/STOP STATUS 

[mjt09] IF SET/RUN/STCP IS OUT SO DRIVE IS OFFLINE 
RO^MSCP MODIFIERS FIELD 
MAKE SURE MD.SPD IS LSB 
IF DRIVE NOT ALREADY AVAILABLE 
IF NO SPIN DOWN THEN DONE 
GET UNIT CHAR PTR, SET R6 FOR U.CLRS 
IF NOT FOUND THEN DONE 



AND DISi 



ROUTINE TO CLEAR SDI STATUS WITH BITS IN R6 «• 



U . CLRS : 
U . CLSX : 



NOP 
B I C 
. PAGE 



R6 , RO , BUF 



%CAL L 
%JMP 



U . GMST 
UNLOCK 



GET MUTEXED SDI STATUS IN RO 

CLEAR APPROPRIATE BITS/FREE D . P ROC /RE TURN 



o 
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ROUT I NE NAME : 
U . C2ED 
U . C2EP 



(CHANGE TO END PACKET WITH DUPLICATE CHECK) 

(CHANGE TO END PACKET] 



FUNCTIONAL OESCRIPTION: 

THIS ROUTINE SETS THE MSCP 'END' PACKET CODE IN THE PACKET POINTED TO 
BY 'SDI.PO' IN THE SDI CONTROL BLOCK POINTED TO BV UBAR . IT ALSO SETS THE 
CONDITION CODE IN RO IN THE SAME PACKET. THE PACKET ADDRESS IS ENTERED IN 
THE CONTROLLER TO HOST PACKET RING SUPPER. 



INPUTS : 



RO 

RIO 

UBAR 



CONDITION CODES FOR END PACKET 
POINTER TO MSCP PACKET 
POINTER TO SDI CONTROL BLOCK 



OUTPUTS : 

CONVERTED MSCP PACKET 

UPDATED CONTROLLER TO HOST PACKET RINC BUFFER 
R1 USED AS TEMPORARV REGISTER 
R2 USED AS TEMPORARY REGISTER 



002377 












ASSUME 


ST . sue , EO, 0 




002377 


014S40 


000037 


0 1 0000 


u 


C2eD 


BIT 


#ST . MSK, RO 




002400 


0 1 6540 


0 1 0003 


1024 13 






XOR 


#ST.0FL,RO\N XJZKO 


UC2EDA 


00240 1 


0 1 S540 


O I 0004 


142402 






X0R\F 


#ST.AVL,RO\N %T2R0 




002402 


0 13440 


010000 


002420 






NOP 


7.JN2R0 


U . C2EP 


002403 


034442 


000002 


1 22477 






CLR 


R2 %CALL 


U . CUNK 


002404 












ASSUME 


SC.UNK.EO.O 




002404 


106640 


0 1 0024 


102420 






XOR 


#<0RAVL 1 ORDUP> , 0 XJZRD 


U . C2EP 














BIS\T 


#SC , I OP , RO %J2R0 


U.C2EP. 


002405 


010S4B 


007044 


1 2S574 






ADD 


#SD I . S 1 , UBAR\» , BAR %CALL 


S . LDR1 


00240B 












ASSUME 


DRV . RU , EO , B I TOO 




002406 


033S62 


040040 


1 S2407 






BIS\T 


«SC.NVL,R2 %TNLSB 




002407 


11454 1 


0000 10 


010000 






BIT 


#DRV . DD . R 1 




002410 


1 33562 


O10OOI 


0424 1 1 






BIS\T 


#SC.DIS,R2 %TNZRO 




O024 1 1 


003442 


000002 


010000 






MOV 


R2,0 




0024 t 2 


033660 


0 10003 


0424 1 3 






BIS\T 


#ST.OFL,0,RO %TN2R0 














« « * 


CHECK 


FOR DUPLICATE UNIT NUMBERS 


* ** 


0024 1 3 


010545 


007000 


1 25S74 


UC2EDA 


ADD 


OSD I . ST , UBAR\N, BAR %CALL 


S. LDR1 


0O24 1 4 


1 1454 1 


000004 


0 1 OOOO 






BIT 


#DRDUP,R1 




0024 1 5 


0335 60 


0 1 0200 


0524 1 S 






BIS\T 


#SC.DUP,RO %TNZRa 




0024 1 6 


0 13440 


000000 


1 02420 






NOP 


%JMP 


U . C2EP 


0024 1 7 


033540 


00OOO3 


1232 10 


U 


C2EZ 


BIS 


#ST.0FL,RO SCALL 


U . SBCN 


002420 


0 1 0550 


O07OO7 


1356 18 


U 


C2EP 


ADD 


«P . STS , R10\N , BAR XCALL 


S. STRO 


00242 1 


01O550 


007OO1 


135573 






ADD 


#P . VC ID , R10\N , BAR %CALL 


S . LDRO 


002422 


035540 


OOOO 1 7 


oooooo 






B I C 


OLONIB.RO 




002423 


033540 


00300 1 


010000 






OR 


#1 , RO , BUF 





MAKE SURE SUCCESS IS ZERO 

IF STATUS to 0 (SUCCESS) 

THEN CHK FOR DUP/ELSE IF EO OFFLINE 

THEN CHK FOR UNKNOWN/ELSE IF NOT AVAILABLE 

THEN CONTINUE 
ZAP R2/CHECK FOR UNKNOWN 
MAKE SURE UNKNOWN IS ZERO 
IF UNKNOWN THEN DONE 

(U52EC21IF INOPERATIVE THEN SET SUBCODE/DONE 

R1 =SDI STATUS 

MAKE SURE DRV.RU IS LSB 

IF RUN/STOP SWIT OUT THEN SET NO VOL MOUNTED FLG 
IF DISABLED BV DIAGNOSTICS 

THEN DRIVE OFFLINE AND DISABLED 
IF R2 NEO 0 

THEN SET IN FLAGS CHANGE STATUS TO OFFLINE 



R1:SDI STATUS 

IF DRIVE A DUPLICATE 

THEN OR IN DUPLICATE SUB-CODE 
CONT I NUE 

ROsOFFLINE STATUS/ZAP BYTE COUNT 
SET END PKT STATUS 

roevirtual circuit ID 

ISOLATE CREDIT FIELD 
CREDIT: 1 



I ras03 ) 



;:CLEAR MAPPING FLAG 
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002424 
002425 



00242S 
002427 



1 1 4544 
0 13440 



0 10550 
03354 1 



000 1 OO 
0 1 OOOO 



007006 
003200 



0 I OOOO 
002426 



135574 
103340 



BIT #DMDDE,RLL ; DON'T STOMP DM STUFF 

NOP XJNZRO IS : SKIP IF DM 

no longer clear it here (as immediate mode commands might clear it for 

command). it is now c 1 ear ed at U . I OPN : 

ADO #MAP . ST , UBAR\N , BAR %CALL S.CLRB ; CLEAR ODA STATUS 

ADO #P . OPCD , R10\N , BAR %CALL S.LDR1 ; R1:0P CODE TO CONVERT 

OR #0P . END, R1 ,BUF %JMP U.OSND : OR IN END CODE/LINK PKT 

PAGE 



I npr ogr ess 



: [ E 1 22 ] 
; ( El 22 1 
: [E1221 



TO CONTROLLER-HOST 0 
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ROUTINE NAME: 

U.CNVT (CONVERT LBN, REN, DBN.XBN TO C Y L , GROUP , TRACK , SECTOR I 

FUNCTIONAL DESCRIPTION: 

THIS ROUTINE WILL CONVERT A LBN.RBN.DBN, OR XBN TO CYLINDER, 
GROUP, TRACK, AND SECTOR USING VARIABLES PASSED BV THE CALLER AND 
STORING THE RESULTS IN A CALLER SPECIFIED AREA. 

NOTE THAT IT IS THE CALLER'S RESPONSIBILITY TO OR IN THE HIGH 
ORDER START LBN,RSN,XBN, OR DBN . 
THE FOLLOWING GENERAL EQUATIONS ARE USED: 



CVLINDER 

GROUP 

TRACK 

SECTOR(START) 
SECTOR! INDEX ) 



VI * 9U0 ( V2/ ( C« ( S«V3 ) I I 
QUOl REM( V2 / (C« (S«V3I>I/(S'V3)) 
«U0(REM(REM(V2/(C*(S«V3I I I / ( S* V 3 ) ) / V3 ) 
REM(REM(REM( V2/(C< (S<V3ni/(S«V3n/V3l+y4 
REM( ( SECTOR ( START l + tO* GROUP I l/CT + RI I 



: GROUPS PER CYLINDER 

! GROUP OFFSET 

! RON'S PER TRACK 

• TRACKS PER GROUP 

s LBN'S PER TRACK 

: VARIABLE «1 (32 bits) 

FOR LBN ! The hi cylinder number 

FOR RBN : The hi cylinder number 

FOR XBN s The hi cylinder number + the LBN 

s i 26 in cy 1 i nder s 
FOR DSN a The hi cylinder number + the LBN 



the XBN space 



the St art i ng LBN 

the start i ng RBN 

the starting XBN 

the starting DSN 



(LBN ■ 
( LBN' 



INPUTS : 

R3 

UBAR 
CNVTV 1 
CNVTV2 
CNVTV3 
CNVTV4 



in cy 1 i nder s 
in cy 1 i nder s 
: VARIABLE «2 (32 bits) 
FOR LBN : The LBN dasired - 
FOR RBN : The RBN dasired - 
FOR XBN : The XBN dasired - 
FOR DBN : The DSN dasired - 
a VARIABLE #3 (IB bitsl 

FOR LBN : LBN'S par track 

FOR RBN : RBN'S par track 

FOR XBN : sectors par track 

FOR DBN s Sectors par track 

: VARIABLE #4 (IE bits) 
FOR LBN s O 

FOR RBN : LBN'S per track 
FOR XBN = 0 
FOR OBN > 0 



POINTER TO UNIT CHARACTERISTICS 

POINTER TO RESULT STORAGE AREA 

CONVERSION VARIABLE #1 (VI) 

CONVERSION VARIABLE #2 (V2) 

CONVERSION VARIABLE #3 (V3) 

CONVERSION VARIABLE «4 (V4) 



; [E121 1 



I (E121 I 



; [E121] 



RBN'S) 
RBN ' S 1 
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OUTPUTS : 

CYL INOER, GROUP , TRACK, SECTOR NUMBERS STORED IN THE AREA POINTED 
TO BY UBAR 
UBAR SET TO R3 

RIO RESTORED FROM SOI.POIUBAR) 



CALCULATE CYLINDER NUMBER «** 



002430 


01 3740 


O07044 


135572 


U.CNVT: MOV 


#CNVTV3 , BAR 




•/.CALL 


S . LDOO 


QaVARIABLE #3 


00243 1 


01 3740 


007042 


135574 


MOV 


#CNVTV2 , BAR 




%CAL L 


S . LDR1 


RIsVARIABLE #2 LO 


002432 


0 13740 


007043 


135573 


MOV 


#CNVTV2+ 1 , BAR 


%CALL 


S . LDRO 


ROsVARIABLE #2 HI 


002433 


010543 


00706S 


1 25SOO 


ADD 


USD I . TG , R3\N 


,BAR 


%CALL 


S . LDR6 


R6 1 TRACKS/GROUP 


002434 


03454S 


000377 


125562 


AND 


OLOBVT , R6 




%CALL 


MULT 


R7 > TRACKS/GROUP < V3 


00243S 


003447 


000007 


O100OO 


MOV 


R7 , Q 








Q<R7 


00243S 


0334S0 


000007 


010000 


MOV 


R7, RIO 








R101R7 


003437 


010843 


007065 


125900 


ADO 


#SDI . GC , R3\N 


,BAR %CALL 


S . LDR6 


REiGROUPS/CYLINDER 


002440 


03454B 


000377 


125SB2 


AND 


#LOBYT , R6 




%CAL L 


MULT 


R73TRKS/CYLIN0ER s V3 




















(s SECTORS/CYLINDER) 










; «»* NOTE - 


ONLY LO ORDER 


IS 


BITS OF 


SECTORS/CYLINDER ARE USED «<« 


00244 1 


033442 


000007 


1 35547 


MOV 


R7 , R2 




%CALL 


DlVD 


RIsOUO, ROsREM/RETURN 


002442 


01 3740 


O07O40 


125600 


MOV 


#CNVTV 1 , BAR 




%CAL L 


S . LORE 


REsVARIABLE »1 (LO) 


002443 


0 1 3740 


00704 1 


1 25601 


MOV 


#CNVTV 1 + 1 , BAR 


%CALL 


S . L0R7 


R7IVARIABLE #1 (HI ) 


002444 


030 1 4 1 


000006 


OOOOOO 


ADD 


06 , R 1 








ADD TO LO CYL » 


002445 


1 30467 


020007 


1 5244E 


I NC\T 


R7 




•/.TCRY 




IF CARRY THEN INCR R7 


0O244B 


033442 


000010 


132472 


MOV 


R 1 0 . R2 




'/.CAL L 


U . ST 1 U 


R2>S«V3/STaRE RI/UPDATE UBAR 


002447 


12044S 


007005 


13S625 


INC 


UBAR\0 , UBAR , BAR 


%CAL L 


S .STR7 


STORE HI CYLINDER * 










i »•« CALCULATE GROUP NUMBER • 


« « 






002450 


03344 1 


OOOOOO 


135546 


MOV 


RO, ftt 




%CAL L 


0 I VDO 


R 1 ! REM/R1 =0U0 , R0:REM 


00245 1 


033446 


OOOOO 1 


122472 


MOV 


R1 , R6 




%CALL 


U . ST 1 U 


SAVE GROUP IN R6 










; ttt CALCULATE TRACK AND 


START SECTOR 




002452 


0 1 3740 


007044 


1 25575 


MOV 


#CNVTV3 , BAR 




%CALL 


S . LDR2 


R2:VARIABLE #3 


002453 


111140 


000002 


0 10000 


SUB 


R2, RO\N 








OPTIMIZATION FDR 1 TRACK/GROUP - 


002454 


034461 


02000 1 


052456 


CLR\T 


R1 




%JNCRY 


10$ 


SKIP DIVIDE IF QUO : 0 


0024S5 


033441 


OOOOOO 


1 3S$48 


MOV 


RO,Rt 




%CALL 


DIVDO 


R1 :REM( V2/(C*!S<V3))/S>V3)/RI:OU0 


0024SS 


013740 


007045 


135601 


10$: MOV 


#CNVTV4 , BAR 




%CALL 


S. L0R7 


. R7IVARIABLE tf* 


002457 


030140 


000007 


1 22472 


ADD 


R7 , RO 




%CALL 


U .ST 1 U 


ADD TO START SECTOR/STORE TRACK # 


002490 


1 20445 


007005 


135616 


INC 


UBAR\0,UBAR, 


BAR 


%CALL 


S .STRO 


BUMP ADDR TO STORE START SECT 



i (E12I 1 
; IE12U 



[EI21 I 
[E121 I 
[E121 1 
[E1211 
(EI21 ] 
[EI21 ] 
[EI21 I 
[E121 1 
lE12tl 
[E12t 1 
tE121 1 
IE121 I 
[ei21 1 
[E121 1 



: I El 21 1 

; (E121 I 

ROiREM; [E121 ) 
i (EI21 ] 
; IE121 1 
; [E121 ] 



CALCULATE SECTORS FROM INDEX ( RO : START SECTOR #,R6 = GROUP #) *«« 



00246 1 
002462 



002463 
002464 



010543 
00 t 1 44 



03 1 547 
0O0O4 6 



007074 
OOOOOB 



000377 
020006 



1 35601 
1 32473 



OOOOOO 
102463 



ADD 
SUBC 



SUBC 
ADD 



#SDI . GO , R3\N , BAR %CALL S.LDR7 
R6,R0,Q %CALL U.CSPT 



#377 , R7 
R6 , Q 



R7<15:S> = GROUP OFFSET 

0 = PRSDECR'O STARTING SECTOR FOR MULT 
(LESS 1 TO LEAD THE SECTOR WE WANT! 
H2 = SECTORS/TRACK (LBN*RBN) 
0 = START SECTOR + (GROUP OFFSET) * 
(GROUP NUMBER) BY REPEATED ADDS 



tEt2H 
tE121 ! 
{E121 1 
( E t 2 1 I 
(6121 ) 
(E121 1 



KDBUP 
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00246S 
00246e 
002467 
002470 
00247 I 



1 O 1 062 
000042 
0 13440 
03344S 
0tOS4S 



030002 
000002 
00700S 
0O00O3 
007022 



04246S 
OOOOOO 
I 25S 1 3 
010000 

ioseo2 



c 



002472 120445 007005 10S620 U.ST1U: 



002473 

002473 010543 

002474 010543 

002475 034542 
002475 030142 



007074 
007067 
000077 
OOOOOO 



1 35604 
1 25575 
OOOOOO 
127777 



SUB\T 

ADO 

MOV 

MOV 

ADD 

ROUTINE 
INC 

ROUTINE 

ASSUME 

ADO 

ADD 

AND 

ADD 

. PAGE 



R2 , « 
R2,0 

UBAR , BAR 
R3 , UBAR 

#S0 I . PO , UBAR\N , BAR XJMP S.LD10 



%JNMSB 

%CALL S.STOO 



TO STORE Rt S>UBAR AND INCREMENT 
USARXO , UBAR, BAR %JMP S.STR1 
TO CALCULATE SECTORS PER TRACK ' 
LBNMSK , EO , LOBYT 

#SD I . 1 2 . R3\N . BAR %CALL S.LLBO 
OSDI .RT,R3\N.BAR %CALL S.LDR2 
•RBNMSK , R2 

R0,R2 %ReT 



PAGE ISO 

REDUCE 0 MODULO R2 

AND CORRECT POR SUBTRACT OVERSHOOT 
STORE SECTORS FROM INDEX 
SET UBAR TO INPUT VALUE OF R3 
RESTORE RIO/RETURN 

UBAR *«t 

i STORE LO CYLINDER #/RETURN 



; [E121 1 
; IE121 1 
: [E121 I 
: [ E 1 2 1 ] 



MAKE SURE LBNMSK IS LO BYTE 
RO:LBN'S PER TRACK 
R2=RSN'S PER TRACK 
ISOLATE RBN'S 

R2:LBN 'S/TRK+RBN 'S/TRK/RETURN 
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ROUTINE NAMEt 

U.CUNK (CHECK FOR UNKNOWN UNIT) 

FUNCTIONAL DESCRIPTION: 

THIS ROUTINE WILL EXAMINE THE DRVOL.DRAVL AND ORDUP BITS OF SDI.ST 
TO DETERMINE IF A DRIVE IS KNOWN BUT OFFLINE OR UNKNOWN. 



OUTPUTS : 

CONDITION CODS 
CONDITION CODE 

STACK LEVEL: 

NONE USED 



POINTER TO SOI CONTROL BLOCK 



ZERO DRIVE UNKNOWN 

NONZERO DRIVE OFFLINE BUT KNOWN 



002477 010545 

002500 103740 

002501 005600 



007000 
000034 
00O003 



OOOOOO 
O 1 0000 
1 37777 



Q 
< 

o 

II 

a 
O 
u. 

CO 

o 

CO 
-I 



ADD 
MOV 
BIC 
. PAGE 



#SD I .ST,UBAR\N,BAR 
#<DRVOL-l-ORAVL'*-ORDUP>,0 
(BUFl.O XKMT 



BAR-PTR TO SDI STATUS 
QsDRIVE STATE SITS 
IF DRIVE UNKNOWN 



c 



KOBUP 
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ROUTINE NAME: 

U.CMDE IMSCP COMMAND ERROR) 



PAGE 1S2 



FUNCTIONAL DESCRIPTION: 

THIS ROUTINE WILL TAKE THE MSCP PACKET OFFSET PASSED IN RO , 
SHIFT IT LEFT BY ST.SHF AND OR IT TO THE ST.CMD STATUS CODE. 



INPUTS : 
R1 



o 



MSCP PACKET OFFSET 

ST.CMD + RO«ST.SUB (SUB-CODE MULTIPLIER) 



002S02 
OO2S02 
OO2S03 
002504 
00250S 



073S4 1 
01 OSSO 
010SSO 
O33440 



000200 
007010 
0070 1 1 
000001 



12SS04 
12SS30 
13St30 
11384 1 



ASSUME 
OR\L 
ADD 
ADD 

MOV 



ST .SHP , EO, 7 

«I<ST . CMD« 1 23 . > , R 1 %CALL S . SWB 1 

#P . BCNO , Rl 0\N , BAR %CALL S.CLRB 

#P . BCN 1 , R1 0\N . BAR '/.CALL S.CLRB 

R1 , RO %JMP U . DONE 



MAKE SURE ST.SHF IS 7 

IU52EC3) [ECO«2IP0SITI0N PACKET OFFSET TO SUB-CODE 



clear the byta count fields 
clear the byte count fields 
MOVE TO RO/FINISH UP 



; I E 1 22 I 
i [El 22 I 



UNOUEUED PACKET COMMAND ERROR ROUTINE 



00250S 033740 000200 
002507 O10SS0 00700S 
002510 013440 000000 



0025 1 1 
002S 1 2 



002S 1 3 
0O25 1 4 



010550 
O 1 0550 



07354 1 
033440 



007010 
00701 t 



000200 
000001 



000000 
125816 
1 12S13 



1 25e30 
I 35630 



1 25504 
1 02420 



enter here [ u . 


CMDA;)for a "protocol error" to 


c 1 ear 


the endcode 


[ r ae 1 


- C 1 1 9 


to only OP . END 


protocol errors include: 






[ r ae 1 


- C 1 1 9 


i nva 1 id 


message length 






C rael 


- CI 1 9 


i nva 1 id 


MSCP version 






( rae 1 


-C 1 1 9 


i nva 1 id 


opcode 






[rael 


-CI 1 9 


i nva 1 i d 


mod i * i er 






[ rae 1 


-C 1 1 9 


invalid 


Unit Flag 






[ rae 1 


-C 1 1 9 


, 1 nva 1 i d 


Control ler Flag 






[ r ae t 


-C 1 1 9 


; j nva 1 i d 


r eser ved field 






[ rae 1 


-CI 1 9 


; *««««*«« 








{ rael 


-CI 1 9 


U . CMDA : 








[rael 


-CI 1 9 


MOV 


#0P . END , RO 


; set 


opcode to OP . END 


[ rae 1 


-C 11 9 


ADO 


#P . OPCO , R10\N , BAR %CALL S.STRO 






[ rae ^ 


-C 1 1 9 


NOP 


%JMP U . CMDC 


; and 


jump t o set field 


in error 


; «*«****« 








[ rae T 


- C 1 1 9 



: [E121 1 



Ent sr 
These 



here (U.CMDB:) for invalid fields that are not 
i nc 1 ude : 

bad buffer descriptors 
illegal byte counts 



ADO 
ADO 

0R\ L 
MOV 
. PAGE 



#P . BCNO , R 1 0\N , BAR %CALL S.CLRB 
#P . BCN 1 , R 10\N , BAR %CALL S.CLRB 



"protocol errors [rae1-C119] 
[rael -CI 19] 
I rael -CI I 9 j 
(rael -C 1 1 9 ) 
( rael - C 1 1 9 ] 
; I rael -CI 1 9 ) 
fields 
f i e Ids 



clear the byte count 
clear the byte count 



#<ST . CMO» 1 2B . 



,R1 %CALL S 
%JMP U 



SWB 1 
C2EP 



IE121 ) 
IE121 ) 
(E121 ] 

[ U52EC3 1 I EC0#2 I POSITION PACKET OFFSET TO SUB-CODE 
GO CONVERT TO END PACKET 
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ROUTINE NAME: 

U.GCST IMSCP GET COMMAND STATUS COMMAND) 

'IMMEDIATE COMMAND' 



FUNCTIONAL DESCRIPTION: 

THIS ROUTINE WILL PERFORM THE MSCP 
FOR THE CONTROLLER. 



GET COMMAND STATUS' COMMAND 



RIO 



POINTER TO MSCP PACKET 



OUTPUTS : 

MSCP -END' PACKET OUEUED TO THE HOST CONTAINING THE 
COMMAND STATUS. 

COMMAND STATUS 



O > COMMAND DONE OR NOT POUND 
COMPLEMENTED P . L BNO-fP . LB N 1 i COMMAND FOUND OR ACTIVE 



oooooo 








M 


GCST 


: : 0 
















U 


GCST: 










002S1S 


013440 


OOOOOO 


132254 






NOP 


%CALL 


MLN20 


002S16 


03444 1 


01 0001 


002S0B 






CLR 


R1 r.jNZRD 


U 


CMDA 


0025 1 7 


0037 40 


OOOOOO 


132263 






MOV 


#M.GCST,a '/.CALL 


TSTMOO 


002520 


033761 


010005 


042506 






MOV\T 


l»<P .MOD-P> , R1 7.JN2R0 


U 


CMDA 


002521 


034447 


OOOO07 


1 32536 






CLR 


R7 %CALL 


U 


GREF 


002522 


013440 


010000 


1 1 2533 






NOP 


%JZRO 


U 


GCSB 


002523 


010542 


0O7OI7 


122535 






ADD 


*S . LBNH . R2\N , BAR %CALL 


U 


GCSC 


002524 


1 35547 


0OO20O 


010000 






BIC 


#B I T 1 5 , R7 






002525 


0 10550 


007005 


1 25573 






ADD 


OP . RS03 . R10\N,BAR %CALL 


s 


LDRO 


00252S 


1 35547 


0 1 0040 


14253 1 






BIC\F 


#20000, R7 %JZRO 


u 


GCSA 


002527 


114540 


00000 1 


OOOOOO 






BIT 


#B I T08 , RO 






002530 


1 35567 


0 10 140 


05253 1 






BIC\T 


#60000, R7 %TN2R0 






002S31 


010550 


007013 


I3S62S 


U 


GCSA ' 


ADD 


#P . CMS 1 , R 1 0\N , BAR 7.CALL 


s 


STR7 


002532 


0I0S42 


00701 6 


132538 






ADD 


«S . LBNL . R2\N , BAR %CAiL 


u 


GCSC 


002S33 


OlOSSO 


0O7O12 


12562B 


U 


GCSB : 


ADD 


#P . CMSO, R1 0\N , BAR %CALL 


s 


STR7 


002534 


013440 


OOOOOO 


102303 






NOP 


%JMP 


u 


IMEX 


002535 


037707 


000003 


127777 


U 


GCSC 


COM 


(BUF),R7 %RET 







; no modifiers allowed for Get Cont 



I rae02] 



test that msg leng is large enough Crae02] 
if not declare error Irae02] 

test for reserved modifier bits [raooal 
it set then error [rae021 

CO MATCH REFERENCE NUMBER 

IF NO MATCH THEN DONE 

CO GET COMPLEMENTED LBN IN R7 

I18K1PREVENT 2t«32-1 

RO:C0MPARE INDICATOR 

II6K1IF EO O THEN CONTINUE 

IF ON RETRY CYCLE 

[18KITHEN ZAP 1 MORE BIT 

STORE HI STATUS 

R7:CaMPLEMENTED LO LBN NUMBER 
SAVE OONENESS VALUE 
CHANGE TO END PKT/EXIT 

COMPLEMENT BUFFER INTO R7 



KOSUP 
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ROUTINE NAME: 

U.GREF (GET COMMAND REFERENCE NUMBER MATCH) 

FUNCTIONAL DESCRIPTION: 

THIS ROUTINE WILL MATCH THE OUTSTANDING REFERENCE NUMBER FIELD 
OF THE PACKET POINTED TO BV RIO TO COMMAND REFERENCE NUMBER OF AN 
ACTIVE MSCP PACKET. 



INPUTS : 



RIO 



POINTER TO MSCP ABORT OR GET COMMAND STATUS PACKET 



OUTPUTS ; 

ZERO CONDITION CODE : FAILURE 
NONZERO CONDITION CODE < SUCCESS 
R2 POINTER TO PACKET 

R3 PACKET STATUS AND 



OF MATCHED REFERENCE NUMBER 
L INK WORD 



00253S 


010550 


007010 


1 35573 


U 


GREF : 


ADD 


002537 


010550 


00701 1 


135574 






ADD 

ASSUME 


002S40 


033742 


000352 


0 1 0000 






MOV 


00254 1 


133542 


000002 


0 1 0000 






BIS 


002542 


13 1542 


01 7032 


177777 


U 


GRFA : 


SUB\F 


002543 


033703 


OO0OO3 


000000 






MOV 


002544 












ASSUME 


002544 


0 10542 


037002 


1356 10 






ADD 


002545 


010S42 


0 1 7003 


0 12550 






ADD 


002S46 


01 6S01 


O00OO3 


O 1 OOOO 






XOR 


002547 


01O542 


0 1 700 I 


137777 






ADD 


OO2550 


01 eS42 


000342 


1 02542 


u 


GRF8 : 


XOR 
. PAGE 



#P . RFNO. R 10\N , BAR %CALL S 
#P.RFN1 ,RtO\N.BAR %CALL S 
PKTENDt t , E9 , O 
#PKTEND» LOBYT , R2 
#PKTENDiHI BYT , R2 
»<MCP . LN*P> , R2 , BAR %RZRO 
( BUF ) , R3 
PSTAT , EO , B I T 1 5 
«P . CRFO , R2\N , BAR %CMSB S 
#P . CRF 1 , R2\N , BAR 
( BUF ) , R I \N 

#P . VOID , R2\N , BAR %RZRO 
*PKTBUF, R2\N 



LDRO 
LDR1 



XORO 

JNZRO U.GRFB 



XJUP 



RO:0UTSTAN0ING REF * LO 
R1 eOUTSTANDING REF # HI ' 
[16K1MAKE SURE PKTEND IS EVEN 
I18KIR2<END of PACKET LIST ADDRESS 
[ 1 6K1C0NSTRUCT PKTEND IN R2 
IF EO 0 THEN FAILURE RETURN/SUB PKT LENGTH FROM R2 
R3:STAru5 AND LINK WORD 
MAKE SURE PSTAT IS MSB 
CHECK LO REF «-S FOR EOUALITV 

IF NOT THEN CONTINUE 
IF HI REF #'S eo 
[ 1 6K1 THEN RETURN 
IF NOT LAST PKT 
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ROUTINE NAME: 

U.GSDI (MATCH UNIT NUMBER TO S D I C ONTROL B L DCK I 

FUNCTIONAL DESCRIPTION: 

THIS ROUTINE WILL MATCH A UNIT NUMBER GIVEN IN A MSCP PACKET 
TO THE PROPER SDI CONTROL BLOCK. IF NO MATCH CAN BE FOUND IT WILL 
RETURN AN ERROR. 

Beacuse duplicates can exist, first a search is done for an ONLINE drive 
with matching unit #. If none then a search returns the first that 
matches, and if it is a duplicate the search is declared UNSUCCESSFUL 
and the SC. DUP is returned in RO . Otherwise SUCCESS or UNSUCCESS is 
returned with ROsO. 



INPUTS : 



POINTER TO MSCP PACKET 



OUTPUTS : 
RO 



f ound 



: SC. DUP if an offline duplicate 
s 0 otherwise 
R6 SUBUNIT MASK IN BITS 15 ' 12 

UBAR POINTER TO SDI CONTROL BLOCK (IF SUCCESSFUL) 

CONDITION CODE NONZERO - UNSUCCESSFUL RETURN (BAD UNIT NUMBER) 
CONDITION CODE ZERO - SUCCESSFUL RETURN 



0025S 1 


0 1 0550 


007004 


1 3557S 


002S52 


0 13440 


000000 


125522 


002553 


0 1 3440 


000000 


132572 


002554 
002555 


106840 
034460 


0 10030 
0 1 0000 


1 0255 E 
177777 


0025S6 
002557 
002560 


030545 
036 1 40 
0 13440 


000 1 20 
000005 
0 1 0000 


135532 
0 1 OOOO 
002553 


00256 1 


0 13440 


000000 


1 25522 


002562 


013440 


000000 


1 32572 


002563 
002S84 
002565 


1 t 4640 
034460 
033740 


01 0004 
0 1 0000 
000200 


1 1 3866 
067777 
127777 


O025S6 
002567 


030545 
036 t 40 


000 1 20 

ooooos 


1 35532 
0 1 OOOO 


002570 
00257 1 


034440 
003740 


010000 
OOOOO 1 


042562 
127777 



U . GSDI : 
U . GSDN : 
U . GSDA : 



ADD 
NOP 
NOP 

; 0 : comp 

XOR 

CLR\T 

ADO 
XOR 
NOP 

NOP 



#P . UNI T, R10\N , BAR %CALI. S.LDR2 

%CALL S.S0I1 
;s««rch each SDI entry 
XCALU U . G50W, 
liment of <DRAVL ! DRVOL I DRDUP> 
#<DRAVL I DRVOL> , 0 %JZRO U.GSDB 
RO %RZRO 

#SOIB.L.UBAR %CALL S . FBC1 

UBAR , RO 

%JNZRO U.GSDA 
;se«rch each SDI entry 
%CALL S . SO I 1 



NOP 

; 0 :comp 
BIT 
CLRM 
MOV 

ADO 
XOR 

CLR\F 
MOV 



%CAL1. U . GSDW 
liment of <DRAVL ! DRVOL ■ ORDUP> 
#DRDUP,0 %JZRO U.GSDD 

RO %RN2R0 
#SC . DUP , RO %RET 



#SDIB. L , UBAR 
UBAR.RO 



RO 

#1,0 



%CALL S . PBC 1 



%JNZRO U.GSDC 
%RET 



get target unit # 
entry point with R2 a unit # 
UBAR s ptr to 1st SDI entry 
for ONL matching unit 
; IF current matches unit # 

and is ONL or ONL+DUP 
THEN return "SUCCESS" 
ELSE try next SDI entry 
1 nc r ement SOI adr S - 
and test for end 
i f not loop 
for any matching unit 

UBAR 3 ptr to 1st SDI entry 
search each. SDI entry 

IF current matches unit # 

THEN IF it is NOT DUP 

THEN r et urn " SU C '* 
ELSE return "FAIL" 
ELSE try next SDI 
i ncr emant SO I adr s 
and t est for end 
IF not end THEN loop 

ELSE clear SC. DUP value 
and return "FAIL" 



[ rae03 I 

[ rae03 ] 
[ rae03 j 
[ r ae03 1 
[ rae03 ] 



[ rae03 ] 
I raa03 ] 



r ae03 
r ae03 
r ae03 
r ae03 
r ae03 
r ae03 
r ae03 
r ae03 
r ae03 
r afi03 
r ae03 
r ae03 
r ae03 
r ae03 
r ae03 
r ae03 
r a e03 
r ae03 
rae03 
r asO 3 
r ae03 
r ae03 
r as03 
r ae03 
r ae03 
r ae03 
r ae03 
r ae03 



KDBUP 
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U . GSOW: i S a 


local subroutine 


that tests if the current SDI block matches 


r o3 1 














the unit number in R2 . 












r ''^^oa 1 
















Inputs : 














r r aa03 1 


















USAR 




currant 


SDI block adrs 


r 1 


















R2 




des i r ad 


un i t 




r 1 
















Out put S 


Cond f 1 1 on Code 


ZRO 9 
NZRO : 


No Match 
Match 








r ''^^OT 1 
r ^^o3 1 
r ''**o3 1 
r ""^^o^ 1 


















0 




Gomp 1 i fliant of 


DRAVL,DRVOL,DRDUP bits 
































i -_j 










U 


GSDW 
















r o3 1 


00 2 S 7 2 


1 33748 


000020 


O 1 oooo 








MQV 


#DRV . U 1 , RO 








got 


mask for 1st subunit 


[ r afl03 1 


00257 3 


01054 5 




0 1 0000 








ADD 


#SDI . UN , UBAR\N , BAR 






get 


current SDI unit # 


[ r ae03 1 


002S7 4 


033700 


000003 


oooooo 








MOV 


( 8UF ) , RO 












1 r aa03 1 


002S75 


0334 4 3 


000000 


0 1 0000 








MQV 


RO. R3 








R3 


: subun it f 1 ags 


r rasOa 1 


00257 6 




O0OO3 4 


0 1 0000 








MOV 


#<ORAVL IDRVOL <DRDUP>,Q 






set 


mask for drive status bits 


r rjiaO!! 1 


002S77 


0^0545 


007000 


oooooo 








ADD 


#SDI .ST,UBAR\N, 


BAR 






get 


drive status bits 


t rae03 1 


002600 


005 6 00 


00000 3 


0 1 0000 








B IC 


( BUF ) , 0 








0 3 comp 1 i ment of drive status bits 


f r Aa03 1 


























i f 


UNKNOWN then return "NO MATCH" 


[ rae03 1 


002601 


1 36540 


010374 


1 42607 








B I C\F 


#DRV . UM , RO 


% JZRO 


U . GSOY 




get 


only unit # 


Eraeoa] 










U 


GSDX 
















I ra«03 ] 


002602 


014 143 


ooooos 


0 10000 








B I T 


R6 , R3 








1 f 


subuit doesn't exist 


E rae03 ] 


002803 


01 6140 


01 0002 


1 1 2607 








XOR 


R2 , RO\N 


JZRO 


U . GSDY 




then return "NO MATCH" 


[ rae03 ] 


002604 


033760 


0 1 OOO 1 


177777 








MOV\T 


# 1 , RO 


%RZRO 






1 f 


unit # ' s mat ch return "MATCH" 


[ r ae03 ] 


002605 


073446 


OOOOOG 


OOOOOO 








ROT\L 


R6 . R6 








go 


to next subunit mask 


[ r ae03 ] 


002606 


130440 


030000 


002602 








INC 


RO 


%JNMSB 


U . GSDX 




i f 


not last subun it then loop 


[ r ae03 I 










U 


CSDV 












else 


[raa03l 


002607 


034440 


000000 


1 27777 








CLR 

.pAce 


RO 


%RET 








return "NOMATCH" 


[rae03l 
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ROUTINE NAME: 

U.GUCP (GET SUBUNIT CHARACTERISTICS POINTER) 

FUNCTIONAL DESCRIPTION: 

THIS ROUTINE WILL MATCH THE UNIT NUMBER IN THE MSCP PACKET 
POINTED TO BY RIO TO A SUBUNIT BUFFER STATUS WORD'S UNIT NUMBER 
AND WILL RETURN THE POINTER OF THE SUBUNIT BUFFER. 



INPUTS : 



RIO 
UBAR 



POINTER TO MSCP PACKET 
POINTER TO SDI CONTROL BLOCK 



OUTPUTS : 

R3 EQUALS UBAR 

0 SO I . CW CONTENTS 

BAR POINTING TO SDI.CW 

CONDITION COSE ZERO - UNSUCCESSFUL RETURN (BAD UNIT NUMBER) 

CONDITION CODE NONZERO - SUCCESSFUL RETURN 



002610 010550 007004 125574 U.GUCP: ADO 



002S11 010545 007056 125572 



0026 12 11 4640 

002813 135840 

002814 038140 

002815 033463 
002616 034440 



000374 
01O374 
00000 1 
010005 
OOOOOO 



0 1 OOOO 
112616 
OOOOOO 
167777 
1 27777 



ADD 

BIT 

B I C 

XOR 

MOV\T 

CLR 

. PAGE 



IVP . UNIT , R 10\N , BAR %CALL S.L0R1 
#50 I . CW, USAR\N , BAR %CALL S.LD90 
#DRV . UM, 0 

#DRV.UM,0,RO XJZRO UGUCPC 

R 1 , RO 
UBAR. R3 
RO 



%RZRO 
%RTN 



R1 sUNIT # 

[V05] 0=5UBUNIT BUFFER STATUS (SDI.CW] 
[ U52eC2 ] I F NOT USED 

IF NOT IN USE THEN CONT/ELSE ISOLATE UNIT 

IF EQ DESIRED UNIT 
[V051 THEN RETURN (CCDDE NEO O) 
[V051 
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ROUTINE NAME: 

U.GUST (MSCP GET UNIT STATUS COMMAND) 
'IMMEDIATE COMMAND' 



FUNCTIONAL DESCRIPTION: 

THIS ROUTINE WILL PERFORM THE MSCP 
FOR ANY UNIT KNOWN TO THE CONTROLLER. 



GET UNIT STATUS' COMMAND 



OUTPUTS : 

MSCP 'END' 
UNIT STATUS. 



MSCP PACKET QUEUE AND STATUS WORD 

POINTER TO MSCP PACKET (1ST, 2ND, AND 3RD ENTRY] 
POINTER TD SOI CONTROL BLOCK (2N0 AND 3RD ENTRVI 



PACKET QUEUED TO THE HOST CONTAINING THE 



ENTRV POINT #1 - COMPLETE PACKET PROCESSING 



020000 








M. GUSH 


: : MO . 


CSE 




00000 1 








M . GUSL 


: 3 MD . 


NXU 












U . GUST : 








0026 1 7 


003740 


00000 1 


OOOOOO 


U . GUS : 


MOV 


#M . GUSL ,9 




002620 


103640 


000040 


1 22263 




BIS 


#M.GUSH,9 %CALL 


TSTMOO 


0O262 1 


03376 1 


0 1 0O05 


O42508 




MOV\T 


#<P . MOD - P> , R 1 %JNZRO 


U . CMDA 


002822 


0 t OS50 


0O7007 


1 35573 




ADD 


#P . MOD, R 10\N , BAR XCALL 


S . LORD 


002623 










ASSUME 


MD . NXU , E« , BITOO 




002623 


010550 


047004 


1 02632 




ADD 


iHP . UNI T , R1 OVN, BAR %JNLSB 


UGUSTC 










; « « « 


HANDLE 


NEXT UNIT MODIFIER «•» 




002624 


033702 


000003 


135B30 




MOV 


( BUF 1 , R2 r.CAL L 


S . CLRB 


002625 


0 13440 


OOOOOO 


122552 


UGUSTA : 


NOP 


%CALL 


U . GSON 


002626 


1 1 4542 


0 10374 


1 0263 1 




BIT 


#DRy.UM,R2 7.J2R0 


UGUSTS 


002627 


1 30442 


O 1 0002 


1 02625 




INC 


R2 %JZRO 


UGUSTA 


002630 


013440 


OOOOOO 


1 12632 




NOP 


%JMP 


UGUSTC 


00263 t 


01O55O 


007004 


125621 


UGUSTB : 


ADD 


»P . UHIT , R10\N, BAR %CALL 


S . STR2 



[ raa02 1 
I raa02 1 

I raao2 ] 
( ra«02 I 
{ ras02 ] 



;modif1flrs allowed for OP . GUS 
;modiflQrs allowed for OP . GUS 

set legal modifier bits 

test for reserved raodifier bits 

it set then error 
ROiPKT MODIFIERS 
MAKE SURE MD.NXU IS LSB 

THEN GO FIND SOI CNTRL SLK 



R2=UNIT START/ZAP UNIT # IN CASE NONE FOUND 
GO MATCH THIS UNIT # 
IF FOUND THEN EXIT 

IF UNIT NOT OVERFLOW 10 BITS THEN LOOP 

ELSE NEXT UNIT NOT FOUND 
RESET UNIT NUMBER 



002832 


010550 


007010 


1 25630 


UGUSTC : 


ADD 


#P . 


BCNO , R 10\N , BAR %CALL 


S 


CLRB 


002833 


010550 


O07O1 1 


1 35830 




ADO 


#P . 


BCN 1 , R 1 0\N , BAR %CALL 


S 


CLRB 


002834 


0 10550 


0O7022 


1 35830 




ADD 


#P . 


RSt8,R10\N 


BAR %CALL 


s 


CLRB 


002835 


010550 


007023 


1 25830 




ADO 


#P . 


RS 1 7 , R1 0\N , BAR %CALL 


s 


CLRB 


002636 


01 3440 


OOOOOO 


12255 1 




NOP 






%CALL 


u 


GSD I 


002637 


033560 


010003 


042420 




B IS\T 


#ST 


. DFL , RO 


%JN2R0 


u 


C2EP 


002840 


033746 


OOOOOO 


1 326 10 




MOV 


#ST 


.SUCRE 


%CALL 


u 


GUCP 


0O2641 


033760 


010003 


142377 




MOV\T 


#ST 


.OFL.RO 


%JZRO 


U 


C2ED 


002642 


1 1 4840 


0000 10 


OOOOOO 




BIT 


#DRV . AV , 0 








002643 


033786 


010004 


042844 




MOy\T 


#ST 


. AVL , R6 


%TNZRO 






KDBUP 




KDB50 .MICROCODE 


, 22-APR 


1988 11 


1 6 : 


48.97 









FIND UNIT IN SDI CONTROL BLOCK AND ACKNOWLEDGE ATTENTION MESSAGE «»« 

clear the byte count fields 
clear the byte count fields 
clear the byte count fields 
clear the byte count fields 
GO GET SDI PTR 
IF UNKNOWN THEN DONE 
R6aSUCCE5S STATUS 

IF NOT FOUND THEN UNIT OFFLINE 
IF DRIVE AVAILABLE 

THE RSxAVAILABLE STATUS 



(£1221 
( E 1 22 1 
I E 1 22 1 
[ E 122 1 
[ E 1 22 1 
[ rae03 ] 
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FILL IN TRACK SIZE ««< 
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002644 
00264S 
002645 



000550 
010545 



000023 
007074 



OOOOOO 
123386 



ADD 

ASSUME 
ADO 



#<P . TRCK- 1 > , R 10 , 0 
LBNMSK , EO, LOBYT 

#SDI . 1 2 , UBAR\N , BAR %CALL STB8LG 



FILL IN GROUP SIZE <«> 



002646 

002646 010545 007086 123366 



002647 

002647 010545 007085 123366 



002650 

002650 010545 007036 135573 

002651 135540 OO02O0 133370 



ASSUME 
ADD 



P . GRP , EO , P . TRCK+ 1 

#SDI . TG, UBAR\N, BAR %CALL STBBLG 



FILL IN CYLINDER SIZE «>> 



ASSUME 
ADD 



P . CYLS , EO , P . GRP+ 1 

#SD I . GC , USARSN, BAR %CALL STBBLG 



0:START OF STORAGE AREAtI 
MAKE SURE MASK IS 1. 0 BYTE 
(V051 GET AND SAVE LBN'S/TRACK 



MAKE SURE SEQUENTIAL 
[V05] GET AND SAVE TRACKS/GROUP 



MAKE SURE SEQUENTIAL 
IV051 GET AND SAVE GRDU PS / C Y L I NDE R 



FILL IN UNIT HARDWARE/SOFTWARE VERSION NUMBERS 



Q 
< 

o 

II 

s 

cc 

o 

u. 

(A 
O 
CO 



002652 
002652 



002653 
002654 
002655 
002656 
002657 
0026S7 
002660 



010545 007077 123365 



ASSUME P , US VR , EQ , P . CYLS+ 1 

ADD «SD I . RS , UBAR\N , BAR %CALL S.LDRO 

BIC #FDIAG,RO iiCALL STROLG 

FILL IN RCT SIZE •«> 

ASSUME P . RCTS , EO,P . USVRI- 1 

ADD dlSOI . RV , USARVN , BAR %CALL STBFLG 

FILL IN RiNS AND COPIES <*« 



MAKE SURE SEQUENTIAL 
[VOSI [EC0#21GET AND SAVE UNIT H/W 8 S/W VERSION #S 
clear the FD bit supplied over the SDI 



; [E12 
: [E12 



MAKE SURE SEQUENTIAL 
IV051 GET AND SAVE RCT 



I ZE IN LBN'S 



010545 
034540 
010545 

13454 1 

033 140 
033440 



007067 
000077 
007034 

0000 17 

OOOOO 1 
000006 



1 25573 
010000 
1 35574 
O 1 0000 

1 33370 
122377 



002661 013440 OOOOOO 113702 



ADD 
AND 
ADD 
AND 

ASSUME 

OR 

MDV 

FILL IN 

NOP 
. PAGE 



OSDI . RT , USAR\N, BAR %CALL S.LDRO 
#RBNMSK,RO 

#SD I . RC , UBAR\N , BAR %CALL S.LDR1 

#L0NI8«258.,R1 

P . RBNS , EO , P . RCTS+ 1 

R1 , RO '/.CALL STROLG 

R6,R0 %CALL U.C2ED 



[V051 RO< RBN 'S/TRACK 
ISOLATE RBN'S/TRACK 
RliRCT COPIES 
ISOLATE RCT COPIES 
MAKE SURE SEQUENTIAL 

MERGE THE TWO AND STORE IN END PKT 
RO:MSCP STATUS/GO CHANGE TO END PKT 



UNIT, MEDIA TYPE IDENTIFIER'S ««• 

%JMP U.SONI ; SET,IN UNIT, MEDIA TYPE lO'S/RSTURN 



KDBUP 



KDBSO MICROCODE .,22-APR-1988 11:16:48.97 



KDBUP DIGITAL EOU I PMENT C 0 RP . 

MSCP AND DUP COMMAND ROUTINES 



2901 ASSEMBLER VERSION 32 



ROUTINE NAME: 

U.IOPR (MSCP I/O PROCESS, READ , WR I TE , COMPARE , ACCESS . ERAS E I 
' NON-SEOUENT lAL COMMANDS' 

U.IQPO (the same but tests reserved fields first) 

FUNCTIONAL DESCRIPTION: 

THIS ROUTINE WILL PERFORM THE FOLLOWING FUNCTIONS ON THE FIRST 

ENTRY : 

1. MATCH UNIT NUMEER TO SDI CONTROL BLOCK (ERROR IP NO MATCH) 

2. QUE PACKET ON SOI CONTROL BLOCK'S PACKET LIST 

3. CALCULATE CVLINDER, GROUP, TRACK, S ECTOR ( S TART I , S EC TO R ( I NDE X ) 
ON THE SECOND ENTRV THE FOLLOWING FUNCTIONS ARE PERFORMED: 

1. PRESET THE NUMBER OF BVTES REMAINING FOR THIS TRANSFER 

2. SET THE NUMBER OP SECTORS FOR THE HEADER COMPARE SEARCH LIMIT 

3. PRESET THE CURRENT HOST MEMORY ADDRESS 

4. CHECKS THE NEW CYLINDER NUMBER AGAINST THE CURRENT CYLINDER 

NUMBER AND DDES NOT INITIATE A SEEK IF THEY ARE EQUAL 

5. CHECKS THE NEW GROUP NUMBER AGAINST THE CURRENT GROUP NUMBER 
AND DOES NOT ISSUE A SELECT GROUP COMMAND IF THEY ARE EQUAL 



INPUTS : 



RIO 
UBAR 



MSCP OP CODE 

PACKET QUEUE AND STATUS WORD 

MSCP PACKET POINTER (1ST, 2ND, AND 3RD ENTRY) 
POINTER TO SOI CONTROL BLOCK (2N0 AND 3RD ENTRY) 



OUTPUTS 

MSCP 



END' PACKET IF ERROR 
CALCULATED PARAMETERS AS DESCRIBED ABOVE 

UPDATED SDI STATUS TO 'INIT SEEK- OR 'BUFFER REQUEST' AS DETERMINED 
BY THE CYLINDER MATCH OUTCOME 



1 2740O 
0Q0200 
002Se2 
002683 

1 67400 
000200 
002S64 

oo2ses 

171400 
000360 
002S66 
002667 



1 27400 
000200 
002670 



003740 
103840 



003740 
103640 



003740 
103640 



0OO2O0 OOOOOO 
000257 1 0270S 



000200 OOOOOO 
000357 112705 



000360 010000 
000363 102705 



M . CMPH 
M . CMPL 
U . CMPR : 



M . RDH 
M . RDL 
U . RD : 



M .WRH 
M WRL 
U .WR : 



MOV 
BIS 



MOV 
BIS 



MOV 
BIS 



MD . EXP I MD . CSE I MD . SCH tMD . SCL ! MO . SEC IMD 
MD . SSH 

*M. CMPL , Q ; 

*M.CMPH,9 %JMP U.IOPR ; 



SER ^DP.CMP modi f tsrs[ rae02 ] 
^OP.CMP modi f i ers [ rae02 ] 
set legal modifier bits [rae02] 
set legal P. MOD bits [rae021 



MD . EXP I MD . CMP I MD . CSE ! MD . SCH I MO . SCL I MO . SEC I MO . SER 
MO . SSH 

#M. RDL , 0 

#M.ROH,0 %JMP U.IOPR 



;QP.RD modifiers (raa02] 

;OP.RD modifiers (raeo21 

set legal modifier bits trae02] 

set legal P. MOD bits (rae02] 



MD . EXP ! MD . CMP ! MD . CSE I MD . E RR I MD . SEC I MO 
MD.SSHiMO.WBN'MD.WBViMD.SEQ 

#M.WRL,Q ; 

#M.WRH,0 XJMP U.IOPR ; 



SER :OP.WR modifiers (rae02) 

;OP,WR modifiers (rae021 

set legal modifier bits [rae02] 

set legal P. MOD bits Irae021 



««« ACC, ERS, RPL must verify reserved fields, hence call U.IOPO 



[rae02l 



0OO20O OOOOOO 
KOBSO. MICROCODE 



M . ACCH ; = 
M . ACC L : = 
U.ACC: MOV 

, 22-APR- 19SS 



MO.EXP!MD.CSEIMD.SCH!MD.SCLIMD.SECIMD 
MD.SSH 

#M.ACCL,Q ; 
1 1 : 16:46.97 



SER iOP.ACC mod i f i er s[ rae02 ] 

:OP.ACC mod i f i er s( rae02 ) 
set legal modifier bits (rae02] 
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002671 


103840 


000257 


102676 






BIS 


#M.ACCH,Q 


%JMP 


U 


I DPO 


130400 








M 


ERSH 


: : MO 


EXP ! MD . CSE IMD . 


ERRIMD.SER 






000360 








M 


ERSL 


: ■ MD 


SSH ! MD . WBN < MD . 


WBV 1 MD . SEQ 






002672 


003740 


000380 


0 10000 


U 


ERS : 


MOV 


IDM. ERSL , 0 








002873 


103640 


00028 1 


102676 






BIS 


#M. ERSH , Q 


%JMP 


U 


lOPO 


1 2O00O 








M 


RPLH 


: : MD 


EXP ! MD . CSE 








OOOOO 1 








M 


RPL L 


: : MD 


PR I 








002674 


003740 


000001 


OOOOOO 


U 


RPL : 


MOV 


#M . RPLL , Q 








002675 


103640 


000240 


01OOO0 






BIS 


#M. RPLH ,Q 
















U 


I DPO : 












002676 


11454 1 


000 100 


0 1 OOOO 






B I T 


#PACTV , R1 








002677 


0 13460 


0 1 0000 


042770 






NDP\T 




7. J N Z R 0 


u 


I OPC 


002700 


0 13440 


OOOOOO 


1222 63 






NOP 




'^CALL 


TSTMOD 


002701 


03376 1 


0 1 0005 


042506 






MOV\T 


#<P . MDD-P> , R1 


%JN2R0 


U 


CMDA 


002702 


0 13440 


OOOOOO 


122247 






NOP 




%CALL 


U 


RSVB 


002703 


0 1 3440 


010000 


002506 






NOP 




%JNZRD 


U 


CMDA 


0O2704 


013440 


OOOOOO 


112711 






NOP 




%JMP 


U 


I DPI 










U 


lOPR; 












002705 


1 14S41 


0001 00 


0 1 0000 






BIT 


#PACTV,R1 








002706 


013460 


010000 


042770 






NOP\T 




%JN2Ra 


u 


lOPC 
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sat legal P. MOD bits 



lrao02! 



iOP.ERS mod i f 1 er s [ r ae02 ] 
;OP.ERS mod i f i er s [ r ae02 ] 
set legal modifier bits [rae02] 
set legal P. MOO bits [rae02] 

;OP.RPL modi f i er s[ rae02 ] 
:OP.RPL modi f i ers [ rae02 ] 



set 
set 



legal modifier bits 
legal P . MOD bits 



IF PACKET ACTIVE 

THEN GO TO ENTRY POINT #2 
Test modifier bits 

it set then error 
Test reserved fields 

if error goto error rtn 
join common code 

IF PACKET ACTIVE 

THEN GO TO ENTRY POINT #2 



[ rae02 1 
i rae02 I 



[ rae02 ] 
[rae02] 
[rae021 
[rae02I 
[ rae02] 
[rae02l 
[ r ae02 1 



ENTRY POINT #1 



INITIAL PACKET PROCESSING ««• 



0O2707 


01 3440 


OOOOOO 


122263 


NOP 




%CAL L 


TSTMOD 


002710 


033761 


010005 


04250S 


MOV\T 


#<P . MOD -P> , R1 


KJNZRO 


U . CMDA 








U . lOPI : 










00271 1 


01 3440 


OOOOOO 


1 22255 


NOP 




%CALL 


MLN40 


0027 1 2 


03444 1 


010001 


002508 


CLR 


R1 


r.JNZRO 


U . CMDA 


0027 1 3 


03444 1 


OOOOO 1 


12255 1 


CLR 


R1 


%CAL L 


U . GSDI 


0027 1 4 


034462 


0 1 OO02 


OS24 1 7 


CLR\T 


R2 


*/.JNZRO 


U . C2EZ 


0027 1 5 


034442 


000002 


122610 


CLR 


R2 


%CALL 


U . GUCP 


0027 1 S 


034461 


0 1 OOO 1 


1732 10 


CLR\T 


Rl 


%CZRO 


U . SBCN 


0O27 1 7 


033760 


010003 


142377 


MOV\T 


#ST . DFL , RO 


%JZRQ 


U , C2ED 


002720 








ASSUME 


P . LBN1 , EO, P . LBNO+ 1 




002720 


000550 


00702 1 


13321 1 


ADD 


#P . LBN1 , Rl 0, Q , 


BAR %CALL 


LDR2R 1 


0O272 1 


1 14542 


000360 


OOOOOO 


BIT 


#HDC0D,R2 






002722 


033761 


01001 6 


Ot3S 1 1 


MOV\T 


#<P . LBNQ- P> , Rl 


%JNZRO 


U . CMDB 



10$ ; 

: *** 



CHECK IF START LBN GR/EO 1ST RCT LBN »«« 



002723 
002724 



002725 
002728 
002727 
002730 
002731 



133740 
031440 



0 1 0550 
013440 
OI0S50 
1 14640 
033761 



000002 
020O00 



00701 3 
030000 
00701 1 
000300 
010006 



1 332 1 S 
102756 



135878 
012732 
I35S72 
010000 
0425 1 1 



MOV 
DEC 



#SECSZ«2,R0 
RO 



%CALL 
%JCRY 



U.CRCT 
U . lOPB 



Test modifier bits (rae021 
it set than error trae021 

[rae021 

test that msg leng is large enough irae02i 
if not declare error [rae02] 
ELSE 1ST ENTRV/GD FIND SDI CONTROL ELK 

IF OFFLINE THEN DONE 

GET THIS UNIT CHAR PTR IN R3 

IF OFFLINE ZAP BYTE COUNT 

IF OFFLINE THEN FIND OUT WHY 

MAKE SURE SEQUENTIAL 

R1/R2:L0/HI MSCP LBN 

IF LBN OVERFLOW 

report error [rae1-C119] 



[16K1IF LBN GR/EQ 1ST RCT LBN 
I16K1 THEN OK/CONTINUE 



CHECK BYTE COUNT FOR GREATER THAN 22-BITS •*« 



ADD #P . BUF 1 , R10\N, BAR %CALL S.LDR3 

NOP %JNMSB U.IOPS 

ADD mP.BCNI ,R10\N,BAR %CALL S.LDOO 

AND *BAN0T,9\N 

M0V\T «<P . BCNO-P> , Rl %JNZR0 U . CMDB 



GET MAPPING INDICATOR WORD 

IF MAPPING NOT ACTIVE THE* SKIP THIS 

CHECK BYTE COUNT SIZE 

[BDAI CHECK HIGH BITS 

ANY BIT ABOVE BIT21 THEN ERROR [rae1-C119] 



KDBUP 
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002732 
002733 
'fc 002734 
p ^02735 
f J02738 
002737 
002740 
002741 
002742 
002743 
002744 
002745 
002746 



002747 
0027S0 
0027S1 
0027S2 
002753 
002754 
O02755 
002756 



002757 
0027S7 
002760 
002760 



00276 I 
002762 
002762 
002763 



0027S4 
O027SS 
0027S8 
002767 
002767 
002767 
002767 
002767 

KOBUP 
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CONVERT BYTE COUNT TO BLOCK COUNT »«« 



010550 


0070 10 


1 25572 






ADO 












ADO 


0 1 3047 


000007 


0 1 0000 






OR 


rt rt rt A 


0 ! OOO 0 








ADD 


1 304 67 


020007 


152737 






INC\T 


033740 


0600 1 1 


012744 






MOV 


010S4S 


007067 


125573 






ADO 


034540 


0OOO77 


0 1 OOOO 






AND 


033741 


0 1 0006 


1 12506 






MOV 


01 3440 


000000 


1 12756 






NOP 


043447 


010007 


1 52747 


U 


lOPA: 


ROT\ROF 


103660 


040200 


042746 






BIS\T 


'03 1 440 


w V w w w 








DEC 










*«« 


ADO B L 0 


034547 


000 177 


010000 


UIOPAI : 


AND 


001 240 


OOOOOO 


OOOOOO 






DEC 


031467 


020007 


042752 






OEC\T 


03004 1 


000001 


OOOOOO 






ADD 


1 30462 


020002 


152754 






INC\T 


030 1 42 


000007 


1332 15 






ADD 


03376 1 


020006 


1 525 1 1 






MOV\T 


010S45 


007022 


133222 


U 


I OPB : 


ADD 












COMPARE 








U 


lOCM: 


ASSUME 


0OO550 


00702 1 


13321 1 






ADD 












ASSUME 


010545 


007074 


135604 






ADD 



R10\N, 
R10\N, 



#P . BONO , 
#P . BCN1 , 
0, R7\N 
RO , 0 
R7 

#9 . , RO 

#SDI . RT , UBAR\N 
#RBNMSK , RO 
#<P . RBNO-P> , R1 

R7 

#BI T 1 5 , 0 
RO 



BAR %CALL S 
BAR %CALL S 

r.J7R0 u 
■/. T C R Y 
% J N U P F U 
BAR %CALL 

%JZRO 
%JMP 
7.JZR0 
%TISB 
%JMP 



. LDOO 
. L0R7 



I OPA 
; . LORO 



[IBKlOsLO BYTE COUNT 
(16K1R71HI BYTE COUNT 
[ 1 6KI IF BYTE CONT EO 0 

116K1 THEN SKIP CMK/ELSE ADO 777 TO LO BYTE CNT 
II6K1IF CARRY THEN INCR R7 

[16KIIF NOT REPLACE THEN ROiLOOP COUNT, 
get RBN's/track 



U . CMOA 
U . lOPB 
UIOPAI 



Replace 

Illegal if no RBN'sl (SSDI 
otherwise SKip block extent test 
E16KJD0UBLE RIGHT SHIFT R7 , 0 
I16K1IF LS6 OF R7 THEN SET MSB OF 
t16KlDeCR LOOP COUNT/LOOP 



; IE121 1 
: [E121 I 

; [E121 I 
: [E122] 

; IE12I ] 



ADO BLOCK COUNT IN 0 AND R7 TO R1 AND R2 (START LBN) ««* 



#1 77 , R7 
0 

R7 

0, R1 
R2 

R7,R2 
#<P . BCNO-P> , 



%TCRY 
%CALL 
%JCRV 



CRCT 
CMDB 



#SDI , PO, UBAR\N, BAR %CALL U.LNKP 



I16K1IS0UATE LIVE BITS 

[ 1 6K ] DECR 0 

[ 16KIAND R7 IF BORROW 

[leKlADD LO BLK CNT TO LO LBN 

I16KIIF CARRY THEN INCR HI LBN 

I16K1ADD HI BLK CNT TO HI LBN 

[16K1IF GR/E9 RCT THEN ERROR [rae1-C119] 

[16K1G0 LINK PKT TO LIST 



COMPARE MODIFIER OR UNIT FLAG RE-ENTRY POINT (CALLED FROM U.IOPJI •«« 



P.LBNI.EO,P.LBNO+I 

#P . LBN1 , RIO.O. BAR r.CALL LDR2R1 
LBNMSK, EO. LOBYT 

#SOI . 12,UBAR\N,BAft 7,CALL S.LLBO 



MAKE SURE SEOUENTIAL 
R1/R2<L0/HI MSCP LBN 
MAKE SURE MASK IS LO BYTE 
[V051 GET LBN'S PER TRACK IN R0<7:0> 



010545 0O7064 12S601 U.IOPX: 



01 3740 
134547 



01 3440 
O30550 
033443 



O07O4O 
003360 



003002 
000024 
000O05 



1 25630 
1 25620 



1256 16 
1 35630 
0 1 OOOO 



REVECTOR CODE ENTERS HERE TO CONVERT RCT BLOCK NUMBER 

LBN/RBN IN ( R2 , R 1 ) , L BN /RBN PER TRACK IN RO , / / R3 - - > S U B UN I T CHAR, R10-->MSCP PKT 

ADO #SDI . H2 , UBAR\N , BAR '/.CALL S.LDR7 ;[V0S1 R7 \<15;12> = HI CYL NUMBER 

ASSUME <CNVTV 1 a 1 7> , LE , < 1 7 - <CNVTV4 - CNVTV 1 > > ; USE AUTO-INC TO PAINT CNVTVX 

MOV #CNVTVI,BAR 7.CALL S.CLRB : LOW START CYL NUMBER s O 

AND #CYLSTR.R7,BUF %CALL S.STR1 ; MASK S STORE HI START CYL, LOW BLOCK # 

ONLINE CODE ENTERS HERE TO CALCULATE FIRST XBN CYLINDER •»» 
HI XBN IN R2, R10->MSCP PACKET 



i 



033445 000010 112430 



MOV 
ADD 

MOV 

ASSUME 
ASSUME 
ASSUME 
ASSUME 
MOV 



R2,BUF 

#S . CYLL , RIO 

UBAR,R3 

S .CYLH,EO,S. 

S . GRUP , EO, S . 

S . TRAK, EO,S. 

S . SECS , EO. S . 

RIO, UBAR 



%CALL 
%GALL 

CVLL+ 1 
CYLH+1 
GRUP+1 
TRAK+ 1 

%JMP 



.STRO ; STORE HI BLOCK #, BLOCKS/TRACK 

.CLRB : SECTOR OFFSET = O. POINT RIO AT RESULT BUF 

,■ [ E 1 2 1 1 
: (E121 1 

:lei2i! 
; IE 12 1 1 
: IE 121 1 

. CNVT ; UBARlRESPONSE AREA/GO CNVT 7BN/RETURN 
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; *«* 


ENTRY 










; * * * 


QiRUPF 










; * * * 


NOTE - 


002770 


033447 


OOOOOO 


122610 


U . I OPC : 


MOV 


00277 1 


033760 


0 1 0003 


1 53022 




MOV\T 


002772 


010545 


007047 


125630 




ADD 


002773 


134642 


0000 10 


OOOOOO 




AND 


002774 


033760 


0 1 0004 


053022 




MOV\T 


002775 


0 10545 


007000 


1 35573 




ADD 


002776 


0 14540 


000200 


0 1 OOOO 




B I T 


002777 


13374 1 


0 1 0002 


0 1 3 1 10 




MOV 


OO30OO 










ASSUME 


0O30OO 


00O570 


0670 11 


0632 11 




400\T 


00300 1 


033760 


0401 1 1 


053022 




MOV\T 


003002 










ASSUME 


003002 


000545 


0070 1 5 


1 232 1 3 




ADD 










; *»* 


SET CU 


0O3003 










ASSUME 


003003 


0 1 4547 


000020 


OOOOOO 




BIT 


OO3004 


013440 


010000 


0 1 30 1 1 




NOP 


0O30OS 










ASSUME 


00 3 00 E 


000550 


00701 3 


1 232 1 1 




ADD 


003006 


033760 


04005 1 


053022 




MOV\T 


003007 


1 35542 


000300 


OOOOOO 




BIC 


003010 










ASSUME 


0030 1 O 


ooosso 


007022 


123213 




ADD 



; *»NOTE«« IF RBN, SECTOR POS. 
ACTIVE PACKET PROCESSING «*> 



WILL BE WRONG 



R0,R7 %CALL U.OUCP 

#ST.0FL,RO SJZRO UIOPER 

#Sai .2T,UBAR\N,BAR %CALL S.CLRB 
#DRV.AV,0,R2 

#ST.AVL,RO %JN2R0 UIOPER 

#SD I . ST , UBAR\N, BAR XCALL S.LDRO 
ICXCMP . RO 

#SECSZ«2,R1 %JN2I!0 U.IOPG 

P . BCN1 , EO, P . 8CN0+ 1 

#P . BCN 1 , R 1 O , 0 . BAR "/.CNUPF LDR2RI 
#<ST . HST + SC . ODB) , RO y.JLSS UIOPER 
SO I . XH , 60, SO I . XLtl 

#SOI . XL , UBAR,0. BAR XCALL STR1R2 

SET CURRENT HOST MEMORY ADDRESS 

<0P.RPL>0P.ACCI0P.ERS>a2O,NE,O 

#20,R7 ; 

%JNZRO U . I OPW ; 

P . BUFH. EO ,P . BUFLt 1 ; 

#P.BUrH. RIO, O.BAR XCALL LDR2R1 ; 
#<ST . HST+SC . ODT> , RO %JLSB UIOPER 

OBANOT.RZ ; 

S . ADRH ,EO,S . ADRLH : 

#S.ADRL,R10,0,BAR %CALL STR1R2 ; 



( 16KlR7tOPCODE 

IF OFFLINE THEN EXIT ;lei211 
IV051 [eC0#21CLR TEMP #2 :[E1211 
IF SUBUNIT AVAILABLE ;IE1211 
THEN DONE ; I E 12 1 ] 

ROrSOI CNTRL BLK STATUS 
IF TRANSFER COMPLETE 

R1=W0RD C0UNT/R2!O (IN CASE REPLACEI 
MAKE SURE SEOUENTIAL 

IF NOT REPLACE THEN R1/R2SBYTE COUNT LO/HI 

IF ODD THEN ODD BYTE COUNT BUFFER ERR0R1IE121I 

MAKE SURE SEOUENTIAL 

SAVE LO/HI TRANSFER COUNT 



(I6K1MAKE SURE CHECK WILL WORK 
[ I BK] IF ACC , ERS , OR RPl 

IISK] THEN SKIP BUFFER DESCRIPTOR 

MAKE SURE SEOUENTIAL 

R1/R25H0ST AODR LO/HI 
i IF ODD THEN ODD TRANSFER AODR BUFFER ERROR: IE1211 
[BDAI MAKE SURE RESERVED IS ZERO 

MAKE SURE SEOUENTIAL 

SAVE LO/HI HOST AODR 



SET CURRENT HEADER ADDRESS AND CHECK CYLINDER AGA I NST MAX * » • 



0030 1 1 


0 10550 


007024 


1 25601 


U 


lOPW: 


ADO 


0030 12 


0 1 0550 


007025 


1 25606 






ADD 


0030 1 3 


010545 


007063 


135575 






ADD 


0030 14 


0 1 0545 


007064 


1 25604 






ADD 


O0301 5 


132 140 


00OO06 


0 1 OOOO 






RSUB 


0030 1 6 


1 12 162 


0 1 0007 


1430 17 






CMP\T 


00301 7 


03374 1 


02O0 1 6 


043032 






MOV\F 


003020 


01054S 


007025 


125573 






ADO 


00302 1 


013440 


0 1 OOOO 


1 02502 






NOP 


OO3022 


010545 


007025 


1 35600 


UIOPER: 


ADD 


003023 


013740 


013000 


t S3027 






MOV\F 


003024 


010545 


007015 


1 35630 






ADO 


O03025 


010545 


0070 1 6 


1 35630 






ADO 


003026 


033450 


000006 


103230 






MOV 


003027 


010545 


O07003 


135616 


1 03 : 


ADD 


003030 


03444 1 


060001 


1 43 1 76 






CLR\F 


O0303 1 


034442 


000002 


103 172 






CLR 


003032 


010545 


007013 


125573 


U 


I OPP : 


ADO 


OO3033 


010545 


007005 


135616 






ADD 



#S . CYL L , R 1 0\N 
#S . CYLH , R1 0\N 
*SDI .HI, UBAR\N 
IKSD I . H2 , UBAR\N 
R8 , RO 
R7 , R2 

#<P . LBNO-P> , Rl 
#SD I . OM, UBARNN 

#SD I . OM, UBARVN 
#0 , BUF 
. #SDI . XL , UBAR\N 
#S0 I . XH , UBAR\N 
Re , RIO 

#SI}I . SW, UBARNN 

Rl 

R2 

#SOl . GP, UBAR\N 
#50 I . UG , UBAR\N 



BAR '/.CALL S.L0R7 
BAR 7.CALL S.LLB6 
BAR %CALL S . LDR2 
BAR %CALL S . LLBO 



7. T Z R 0 

XJNCRY 
BAR %CALL 

%JZRO 
BAR %CALL 

7.JZR0 
BAR %CALL 
BAR %CALL 

7. J MP 
BAR %CALL 

7.JUPF 

%JMP 
BAR %CALL 
BAR %CALL 



U . I OPP 
S . LORO 

U . CMOE 
S . L0R6 

1 0$ 
S . CLRB 
S.CLRB 

U . LNKH 
S . STRO 

U . I 0PM 

U . lOSA 
S . LORO 
S .STRO 



(16K1R7SL0 CALCULATED CYL # 

R61HI CALCULATED CYL # 
(V051 R2=L0 CYLS IN HOST AREA 
(VOSl RO:HI CYLS IN HOST AREA 

SUBTRACT HI CYL #'S 

IF EO O THEN COMPARE LO CYL #'S 
(US2EC11IF NO CRY THEN OK S CONTINUE 
IUS2EC11 ELSE CHK FOR OVERLAPPED CMD 
and report error 

E U52EC 1 ] R6 : OVERLAPPED COMMAND 
1U52EC11IF NO THEN CONTINUE 
[VOSl CLEAR XL FOR OVERLAPPED COMMANDS 
[V05] CLEAR XH FOR SAME 
[U52EC11 ELSE RESTORE OVERLAPPED CMD TO TOP OF QU 
SAVE ERROR CODE ME121! 
IF REPLACE THEN CLEANUP/EXIT 

ELSE ZAP BYTE COUNT/EXIT 
RO=CURRENT GROUP NUMBER 
SAVE FOR U.PROC GROUP COMPARE 



let 181 
; [EI 21 J 
: [E121 I 



KDBUP 
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003034 
003034 
003035 



003035 
003035 



003036 
003037 
O03040 



00304 1 


010S4S 


007060 


1 35S73 




ADD 


*SDI . UP , UBAR\N , BAR 


%CALL S.LORO 


003042 










ASSUME 


UP .WPH , EO , SC ,WPH 




003042 










ASSUME 


UP -WPS , EO, SC ,WPS 




003042 


134540 


000080 


OOOOOO 




AND 


#<UF.WPH!UF.WPS>,RO 


003043 


033540 


0 1 0006 


0 1 3022 




OR 


#ST.WPR,RO %JN2R0 UIOPER 












CALCULATE SEARCH LIMIT FOR 


D.PROC ««« 


003044 


013440 


oooooo 


132473 


1 0$ : 


NOP 


%CALL U.CSPT 


O03045 


O10545 


O07O23 


1 35621 




ADO 


#SD I . RO , USARVN , BAR 


%CALL S.STR2 


003046 


0301 42 


000O02 


01OOOO 




ADD 


R2 , R2 




003047 










ASSUME 


WRI TCDSBIT 1 5 , NE , 0 




003O47 










ASSUME 


REAOCDBBIT IS, EO , 0 




003047 


0 13240 


OOOOOO 


OOOOOO 




TST 


0 




003050 


1 30 1 62 


030000 


04305 1 




ADOC\T 


R0,R2 STNMSB 


00305 1 


010545 


007001 


13582 1 




ADD 


iHSD I . SL , UBAR\N . BAR 


%CALL S.STR2 










*** 


CHECK 


NEW CVLINDER AGAINST 


CURRENT CYLI 


003052 


010S4S 


007064 


1 2557S 




ADD 


»SD I . H2 , UBAR\N , BAR 


%CALL S.LDR2 


003053 


134S42 


000377 


0 10000 




AND 


#HIBVT,R2 




003054 


033142 


000006 


OOOOOO 




OR 


R6 , R2 












: * * * 


CHECK 


IP SEEK NEEDED ««« 




003055 


033441 


000007 


0 10000 




MOV 


R7 , R 1 




003056 


01054S 


007012 


13S601 




ADD 


#SDI . CH , UBARVN , BAR 


%CALL S.LDR7 


003057 


0 1 054S 


007026 


t 35600 




ADD 


#S0 I . ES , UBAR\N , BAR 


%CALL S.LDR6 


003060 


014546 


O00004 


0 1 OOOO 




8 I T 


#FSEEK , RE 




00306 t 


035546 


0 1 3044 


003073 




BIC 


#<FSEEK ! URETRY> , R6 


BUF %JN2R0 U 


OO3062 


010545 


007O1 1 


1 25600 




ADD 


#SD I . CL , UBAR\N , BAR 


%CALL S . LDR6 


003063 


036146 


060001 


1 03073 




XOR 


R1 , R6 %JUPF U . lOPE 


KDBUP 




KDBSO. 


MICROCODE 


,22-APR 


-1968 11:16:46.97 
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ONLINE COMMAND ENTERS HERE TO FINISH I/O PREPARATION «*« 

CYLINDER IN (R7,R6), RIO ■> PKT. UBAR -> SDI BLK, //R3 -> SUBUNIT BLK »«• 
RO HAS LBN/XBN ADJUSTMENT NIBBLE IN BITS <11:8> OF RO «•« 

SAVE STARTING LBN LO AND HI IN S.LBNL AND S.LBNH WHICH OVERLAY S.CVLX ««« 



0005S0 00702 1 



000550 007016 1332 13 



ASSUME P . LBN1 , EO, P . LBNO+I 

ADD »P . LBN1 , RIO, 0. BAR %CALL L0R2R1 

ASSUME LBNSTR« 1 6 . , EO , XBNSTR 

AND #LBNSTR,RO 

ADD R0,R2 

ASSUME S . LBNH , EO, S . LBNL+I 

ADD *S . LBNL , RIO.O, BAR %CALL STR1R2 
SET UP SDI DP CODE PROM MSCP OP CODE 



1 03740 
010545 
103740 



000027 
007O22 
OI024S 



OOOOOO 
134 123 
I 53044 



MOV 
ADD 
MOV\F 



#REAOCD,0 

#SDI . PO. UBAR\N , BAR %CALL CKWRER 
*WRITCD,9 %JZRO 10$ 



MAKE SURE SEOUENTIAL 

R1/R2:L0/HI STARTING LBN 

MAKE SURE MASKS ARE OK 

(U52EC21 ISOLATE HI STARTING LBN 

1U52EC2] ADD INTO HI LBN 

MAKE SURE SEOUENTIAL 

SAVE LO/HI LBN'S 



ASSUME OPERATION IS A READ 

IP OP IS NOT WRITE, ERASE, OR REPLACE 

THEN CONTINUE/ELSE CHANGE OP CODE ;[ei2l] 



o 



WRITE, ERASE. OR REPLACE COMMAND 



CHECK FOR WRITE PROTECT »»« 



ROsUNIT FLAGS 

MAKE SURE BITS ARE THE SAME 
MAKE SURE BITS ARE THE SAME 
ISOLATE WRITE PROTECT FLAGS 

IF WRITE PROTECTED THEN OR IN B I TS / D ONE ; [ E 1 2 1 1 



IU52EC21G0 CALC SECTORS/TRK IN R2 ;IEt21] 
tU52EC21AND IN ROTATIONAL OPTIMIZATION COUNT 
1U52EC2ISEARCH LIMIT IS NOMINALLY 2 REVS 
[U52EC2I 
[ US2EC2 1 

[ U52EC2 1 EXCEPT FOR READS 
[US2EC21WHICH GET AN EXTRA REV 
SAVE IN SDI CNTRL BLK 



IV05] R2sHI CYL # 
ISOLATE HI CYL # 
OR IN TO CALCULATED HI 



: (U52EC21M0VE LO CYL 
i R7=CURRENT CYL # HI 
; R6:EXTENDED STATUS 
; IF FORCE SEEK SET 

lOPE ; [U52EC21 THEN CLR FLAG AND 
t US2EC2 ] ALWAYS CLEAR URETRV FLAG 
; RSiCURRENT CYL * LO 
; IF REPLACE THEN SEEK 



R1 - CYL NOW IN R2,R1 



: [E121 ] 
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XOR 



R2 , R7 



%JNZRa U.IOPE 



IP LO CYL'S DIFFER THEN SEEK 



The following code forces the lower processor to perform a group 
select on this drive if the new request is on the current cylinder 
but a different group. This gets the group select to the drive earlier 
under two sets of circumstances: 



003065 033746 0100S0 013073 



003068 
003067 
003070 
003071 
003072 



010545 
01 0550 
03374 6 
1 33546 
01 3440 



007005 
OO702S 
0 10062 
000002 
OOOOOO 



1 35604 
1 3S6 1 O 
1 43 1 OO 
1 24664 
1031OO 



1 I 

2) 

MOV 

ADD 

ADD 

MOV\F 

BIS 

NOP 



In heavy multi-drive I/O where transfer activity on the other 

drives can overlap with the group select. 

When performing spiral reads on a single drive. 



#<SUSP+BFRO> , R6 %JNZRO U.IOPE 
#SDI . UG , UBAR\N , BAR %CALL S.LLBO 
#S . GRUP , R 1 0\N , BAR ilCALL S.XORO 
#SUSP ! BFRO I SEEK , R6 7.J2RO U.IOPF 
#GSEL,R6 %CALL U . SGRP 

%JMP U.IOPF 



IP HI CYL'S DIFFER THEN SEEK 
GET CURRENT GROUP NUMBER 
COMPARE TO DESIRED GROUP 
IF GROUPS EQUAL THEN SKIP IT 
OTHERWISE TELL LOWER TO PERFORM 
A GROUP SELECT NOW 



[E12n 
iEI21 ] 
IE121 1 
tE121 1 
[E121 1 
[E121 1 
[E121 1 
IE1211 
IE121 1 
1E121 1 
IE121 1 
1E121 1 
(E12t 1 
[EI211 
[E121 ! 
IE121 ] 
IE121 1 



REVECTORING ENTERS HERE TO SEEK TO RCt CYLINDERS (PASSED IN R1,R2I 
UBAR --> SDI CTL BLK 
BAR --> SDI .CL(UBAR) 

Q : LEVEL 1 FRAME CODE FOR OPERATION 
RIO --> MSCP/PARAMETER BLOCK 

RETURN WITH PILLED-IN LEVEL I FRAME IN Q, SDI. ST IN RO , AND SEEK STARTED 
R7 IS PRESERVED BY THIS ROUTINE 

0 RETURNED WITH HEAD AD DRESS / COMMAND FROM S . TRAK 



003073 
003074 
003075 



O03076 
003077 
O03 1 00 
003 1 01 
003102 



003 1 03 
003 1 04 
003 1 05 
003 1 06 
003 1 07 



003 1 10 
003 1 1 1 
003 1 1 2 



033746 
010645 
0I054S 



010545 
1 3SS40 
0 1 0S5O 
0O304O 
01 3440 



013740 
0 14546 
1 3046 1 
010545 
033140 



033447 
0IO55O 
010550 



000062 
0Q7OI I 
007012 



00702B 
003 1 77 
007027 
003000 
OOOOOO 



007 156 
000002 
0 10001 
007000 
003006 



OOOOOO 
007OO5 
007007 



I 24664 
I 35B20 
1 2552 I 



125573 
OOOOOO 
1 2SS73 
OOOOOO 
125478 



1 2SS74 
OlOOOO 
075620 
OOOOOO 
115474 



I2SS05 
1 35SOO 
1 35575 



MOV #<SUSP I BPRQ I SEEK> , RE '/.CALL U . SGRP 

ADD #SOI .CL.USARXN.BAR '/.CALL S.STR1 ; 

ADD #SD I . CH , UBAR\N , BAR %CALL S . STR2 ; 



: [US2EC1 1R63SDI STATUS SITS TO SET/RESET GROUP 
SAVE LO CYL * 
SAVE HI CYL * 



SEEK NEEDED - CLEAR SEEK FAIRNESS COUNTER ««> 



ADD #SD I . ES , UBARXN , BAR %CALL S.LORO 

BIC #FAtRCT,RO.BUF 

ADD #S . TRAK, R10\N, BAR %CALL S.LORO 

OR RO.O.BUF 

NOP %CALL U.GMST 



RO:PAIRNESS COUNTER 

ZAP IT BECAUSE WE'RE SEEKING 

ROrCURRENT TRACK NUMBER 

STORE REAL TIME CMD/HEAD ADOR 

GET MUTEXEO SDI STATUS IN RO 



ENTER HERE WITH PLOCK CLEAR AND SOI. ST IN RO ««< 



MOV #NSEEKS.BAR %CALL S.L0R1 

BIT #SEEK,R6 

INC\T Rl %CNZRO S.STR1 

ADD *SDI . ST , UBARXN , BAR 

OR Re,RO,SUF %JMP UNLOCK 



ruSZECI ]R1 sCURRENT SEEK COUNT 
IP SEEK NEEDED 
INCREMENT AND RESET 
BARiPTR TO SDI STATUS 
SET NEW STATUS BITS/FREE D . PROC/RETURN 



1IE121 1 



*** 



ENTRY POINT #3 - TERM! NAT I ON PROCESSING ««« 

ENTER WITH SOI STATUS IN RO . UPF SET IF REPLACE, RIO 

FIRST RELEASE ALL BUFFERS >>* 



> PKT, //R3 -> UNIT BLK 



MOV 
ADD 
ADD 



R0,R7 '/.CALL S.RELC 

#P . RS03 , R 1 0\N , BAR %CALL S.LDR6 
*P . MOO , Rl 0\N , BAR %CALL S.LDR2 



(16K1RETURN BUFR CNTRL B L KS , MO VE S T ATUS TO R7 
t U52EC2 ] ( EC0#1 1 R6i LO BYTE ORIG OP CODE 
R2:MSCP MODIFIER FIELD 



KDBUP 
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003113 010550 007008 



ADD #P . OPCO, R10\N, BAR %CALL S.LLBO ; ROsMSCP OP CODE 

COMPARE COMMAND - CHECK FOR SECOND TIME AROUND «*> 



003 1 25 


010550 


007005 


125573 


U 


lOPI : 


ADD 


003 126 


014547 


0OOOO4 


000000 






BIT 


003 1 27 


0 13740 


0 1 3040 


053146 






MOV\F 


003 130 


0 10550 


0O7O05 


1 256 1 6 






ADO 


003 t 3 1 


13774 6 


00004 1 


1 32375 


U 


lOPJ : 


COM 


003 132 


033746 


00004 1 


133 102 






MOV 


003 133 


033443 


000605 


122757 






MOV 


003 1 34 


033747 


000022 


1 320 1 4 






MOV 


003 135 


010545 


O07020 


135630 






ADO 



003 1 1 4 
003 1 1 5 
003 1 1 6 
003 1 1 7 
003 1 20 



003 1 2 t 
003 1 22 
003 1 22 
003 I 22 
003 123 
003 124 



01 6540 
013446 
010545 
01 6540 
01 6560 



060O40 
010006 
007060 
00004 I 
010042 



113 176 
113 144 
I 25600 
010000 
053 1 2 1 



XOR #0P.CMP,R0\N 7.JUPF U.IOPM 

TST R6 %JZRO U . I OPK 

ADD *SDI . UP, UBARVN, BAR %CALL S.LDR6 

XOR #OP.RD.RO\N 

XOR\T #0P.WR,RO\N %TN2R0 



IF REPLACE THEN DONE/ELSE IF 
THEN SKIP CHK FOR MODIFIER 
IV051 RtiSUBUNIT-S UNIT FLAGS 
IF NOT READ COMMAND 
OR WRITE COMMAND 



114542 010100 003146 



READ OR WRITE COMMAND - CHECK FOR COMPARE MODIFIER OR COMPARE ON READ/WRITE UNIT FLAG 

THEN DONE/IF COMPARE MODIFIER 



035540 
014 148 
01 3440 



010040 
000000 
O10000 



003 12! 
0 1 0000 
103 146 



BIT #MD.CMP,R2 7.JN2R0 U.IOPL 

ASSUME OP.R0,EO,<0P.RD»0P.WR>+UF. CMR 

ASSUME OP.WR,EO,<OP.RD*OP.WR>*UF. CMW 

BIC *<0P . RDSOP .WR> , RO %JNZRO U.IOPI 

BIT R0,R6 

NOP %JZRO U . lOPL 



THEN DO COMPARE/ELSE ROsUNIT FLAG BIT 
IF NO COMPARE UNIT FLAG 
THEN DONE 



*«< SAVE ORIGINAL OP CODE, START AGAIN AS COMPARE *<> 



#P . OPCO, R10\N, BAR XCALL S.LDRO 
#DERR, R7 

#OP.CMP,BUP KJNZRO U.IOPL 

#P . RS03 , R10\N , BAR %CALL S . STRO 

#<SLAT I DATT> , RS XCALL U.CLRS 

#<SUSP + PKIP> , RS "/.CALL U.SETS 

UBAR,R3 (PRUPF SCALL U.IOCM 
KKCMDCOF -BUF . SD> , R7 %CALL U . VAXP 

#SD I . EO, UBAR\N , BAR %CALL S . CLRB 



REFETCH OPCODE WITH END PKT FLAGS 
IF DRIVE ERROR 

THEN DONE/ELSE CONVERT TO COMPARE 
SAVE OPCODE/FLAGS IN P . RS03 
ZAP ALL BUT SLAT AND DATT IN SOI. ST 
SET SUSPEND AND PKT IN PROGRESS 
(V05] C18K1G0 RECALCULATE AS IF NEW PKT 
SEE IF VAX PURGE NEEDED 

R7+BUF .SDjCONTAINS SOI CTRL BLK PTR FOR U . VAXP 
[U52ECI1ZAP SOI ERROR STATE WORD 



BEGINNING OF RE-DO MAPPING INIT INCLUDING REFILL PTE CACHE 
FOR MAPPED COMMANDS AND NOT IN DM MODE 



003 136 
003 1 37 
0O314O 
003141 
003 1 42 
003143 



003 144 
003 144 
003 1 44 



010545 
1 1 4544 
0 1 3440 
013440 
033767 
033740 



007 1 1 5 
01O100 
O 1 0000 
OOOOOO 
OI0026 
000040 



1 35573 
1 13 143 
013 143 
125232 
05207 1 

102770 U.CMP: 



ADD 

BIT 

NOP 

NOP 

MOV\T 

MOV 



IDMAP . ST , UBAR\N , BAR %CALL S.LDRO 



#DMDDE , RLL 



#ER . MRR , R7 
#0P . CMP , RO 



%J2R0 

%JNZRO 

%CALL 

%JNZRO 

%JMP 



U . CMP 

U . CMP 
U . MINT 
U . UERR 
U . lOPC 



CHECK FOR ORIGINAL COMPARE COMMAND 



ASSUME 
ASSUME 
ASSUME 



003144 033508 010OO3 143146 U.IOPK: DR\F 



003145 135546 003001 OOOOOO 



OP . CMP , E9, 40 
OP . WR , EO. 42 
OP . RO , EO , 4 1 

(BUF ) , R6 



%JZRO U.IOPL 



BIC #BIT0S,R6,BUF 
; «»• CHECK FOR DATA SYNC TIMEOUT AND REPORT AS BAD BLOCK IF NOT IN RCT 
KDBSO. MICROCODe . , 22-APR- 1 988 11:16:48.97 



; IS THIS A MAPPED COMMAND? [CI 181 
: SKIP IF IN DM 

; RE-DO MAPPING INITIALIZATION 
i[RAE4-cll3i if error say so 
; [18K1START UP THE I/O AGAIN 



[U52EC21MAKE SURE 

[ U52EC2 IFOLLOWING "OR" 

[US2EC21WILL WORK OK 

[U52EC2nEC0#l IIP P . RS03 E« O THEN CONTINUE 
[U52EC2r ELSE OR OPCD WITH R6(RS03I 

(U52EC21 [ECOfI IZAP COMPARE FLAG AND STORE OPCODE 



KDBUP DIGITAL EOUIPMENT CORP., 

MSCP AND DUP COMMAND ROUTINES 



2901 ASSEMBLER VERSION 32 



003146 


010545 


0070O3 


135573 


0O3 147 


036540 


0002 1 3 


OOOOOO 


0O315O 


013440 


010000 


003 1 53 


003151 


0 1 3740 


OOOOO 1 


1 34802 


003 1 52 


0 1 3440 


OOOOOO 


124604 


003 1 53 


010545 


007 I 1 5 


125830 


003 1 54 


0 1 05S0 


0070 1 6 


1 35573 


003 155 


0 1 0550 


0070 1 7 


1 35800 


003 1 5 G 








003 1 5 6 


000S5O 


00702 1 


1332 11 


003 1 57 


13 1140 


OOOOO 1 


OOOOOO 


003 1 60 


03 1 146 


020002 


12581 1 


003 1 6 1 


033546 


000 100 


0 1 0000 


003 1 62 


030140 


OOOOOO 


0 1 OOOO 


003 163 


0301 46 


020006 


1256 11 


003 164 


0S01 48 


0300O6 


01316 2 


003 1 65 








003 185 


000S50 


00701 1 


1 332 1 1 


003 188 


112 146 


000002 


0 10000 


003 1 67 


112 160 


01000 1 


1 53 1 70 


003 1 70 


03344 1 


020000 


053172 


003 1 7 1 


033442 


000008 


OOOOOO 


003 172 


0 1 3440 


OOOOOO 


123210 


0O3 1 73 








003 173 


000545 


007030 


1 232 1 1 


003 174 


033740 


003000 


1 23370 


003 175 








003 1 7S 


000550 


007020 


133213 


003176 


033441 


000010 


O 1 0000 


003 177 


03054 1 


000012 


010000 


003200 


033740 


000006 


135544 


00320 1 


03374 1 


060010 


1 23208 


OO3202 


01O550 


007005 


1 35830 


O03203 


013440 


OOOOOO 


133640 


003204 


010545 


0O7OO0 


125574 


O0320S 


014541 


000001 


103766 



ADD mSD I . SW, UBARVN , BAR %CALL 

XOR aXST . DRV ! SC . RWR> , RO 

NOP XJNZRO U 

TST . #1 XCALL U 

NOP XCALL U 



. lOPN 
. GLBX 
. SLBN 



[ U52EC2 I ROsMSCP STATUS 

I EERREC 1 I U52EC2 1 I F NEO DATA SYNC TIMEOUT CODE 
(U52EC21 THEN CONTINUE 
[U52EC2] ELSE GET LBN IN R 1 , R2 
IU52EC21ST0RE BAD BLOCK 



I/O COMPLETE - CALCULATE BYTES TRANSFERRED, ZAP PACKET RESERVED FIELDS «• 



ADD 
ADD 
ADD 

ASSUME 
ADD 
SUB 
SUBC 
BIS 
ADD 
ADD 
ADD\R 
ASSUME 
ADO 
CMP 
CMP\T 
MOV\F 
MOV 
NOP 



#MAP . ST 
#S . LBNL 
#S . LBNH 
P . LBN 1 , 
#P . LBN 1 
R 1 , RO 
R2 , RS 
#100.R6 
RO , RO 
R6 , R6 
R6 . R6 
P . BCN I , 
#P . BCN 1 
R2 , R8 
R 1 , RO 
RO , R 1 
R6,R2 



UBAR\N,BAR %CAL 
R10\N,BAR %CALL 
R10\N,SAR %CALL 

EO , P . LBNO+ 1 

, RIO, 0, BAR %CALL 

%CCRY 



L S.CLRB 
S . LORO 
S . LDR6 

LDR2R 1 

S . INC8 



%CCRY 
%JNMS8 

. BCNO+ t 

, 0 , BAR %CAL L 

%TZRO 
%JNCRy 



%CALL 

SET IN BAD BLOCKS - IF ANY «>* 



S . INC6 
U . lOSH 



U . lOSA 
U.SBCN 



ASSUME 
ADD 



SDI . SH , EO , SD I . BLt- 1 

#SDI .BH,UBAR,0,BAR SCALL LDRSR1 



dona so claar mapping setup flag :Iei22] 

ROiFINAL LBN LO ;[E122I 

RBiFINAL LBN HI 

MAKE SURE SEQUENTIAL 

R 1 /R2 sSTART I NG LBN LO/HI 

RO:L0 DIFFERENCE 

R6:HI DIFFERENCE 

SET TERMINATION FLAG FOR MULT BY 512 

MULTL0By2 

MULT HI BY 2 

IF NO FLAG THEN CONTINUE 

MAKE SURE SEQUENTIAL 

R 1 /R2 = OR I G I NAL BYTE CNT LO/HI 

COMPARE HI BYTE COUNTS 

IF EO THEN COMPARE LO BYTE COUNTS 

IF ORIGINAL LEO CALCULATED THEN DONE 

ELSE SWAP BYTE COUNTS 
00 SET BYTE COUNT 



(U52EC11MAKE SURE SEQUENTIAL 
[U52EC1 lRt/R2:SAVED 1ST BAD BLOCK 



NOW ZAP BAD BLOCK STORAGE FOR NEXT COMMAND t<* 
0 AND BAR POINT TO SDI.BL 



MOV #0,RO,BUF "iCALL STROLG 

ASSUME P . FBB 1 , EO , P , FSBO+ 1 

ADD #P . FBBO , R 1 O , 0 , BAR °/„CALL STR1R2 



(US2EC1IZAP RO t SDI.BL THEN INCR Q.ZAP SDI.BH 
MAKE SURE SEQUENTIAL 
STORE IN CORRECT PLACE 



CALCULATE BYTES TRANSFERRED, ZAP PACKET RESERVED FIELDS ««« 
IF REPLACE THEN ZAP END OF PACKET »»« 



MOV 
ADD 
MOV 
MOV 
ADD 



RIO, R1 
#P . BUFO , R 1 
#<P . BUF5t 1 > - 
#P . RS06 , R 1 



; R 1 sMSCP PKT PTR 

; R1 POINTS AT START OF BUFFER DESCRIPTOR 
.BUFO.RO '/.CALL S.ZBUF: ZAP BUFFER DESCRIPTOR 

•/.CUPF U.PKTZ ; IF NOT REPLACE THEN CONTINUE 



#P.RS03,R10\N,BAR %CALL S.CLRB : ZAP COMPARE WORK WORD 
OBTAIN STATUS CODE AND SUBCODE FROM SDI.SW >t 



NOP 
ADD 
BIT 



%CALL U.DONX 
#SD I . ST , UBAR\N , BAR %CALL S.LDR1 
#PKIP,R1 %JMP U.CSDI 



GO SEND END PACKET WITH CODE FROM SDI.SW 
[U52EC I ]R1 :SDI STATUS 

( 1 6K1 [ US2EC1 IGO TRY TO START NEXT PKT 
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ZAP END PACKET FOR REP L ACE , A V A I L AB L E , OE T ERMI N E ACCESS PATHS COMMANDS ««« 



003206 
003207 



003210 
003210 



0032 I I 
0032I2 



003213 
003214 



0032 1 S 
O032 1 e 
0032 1 7 
003220 
003221 



033740 
030141 



000022 
0000 10 



033T02 
101840 



013440 
000640 



0 10945 
O 1 0549 
112 147 
112 169 
O 1 3440 



000003 
007001 



003001 
007001 



007075 
00707 6 
000002 
0 10001 
000000 



O 1 oooo 

10SS44 



000590 007010 103213 



01 OOOO 
1 1BS74 



01 OOOO 
1 1S621 



1 35 600 
125601 
000000 
143221 
1 77777 



MOV 
ADD 



#<MCP.LN+P-P.RS06>,R0 
RIO.RI %JMP 



ASSUME 
ADD 



P . BCN 1 , EO , P . BONO* 1 
#P . BONO, RIO, 0, BAR XJMP 



; «** 
LDR2R1 



STRIR2 

SUBROUTINE TO LOAD R2,R1 FROM BAR, AND Q- 



ROiWORDS TO ZAP FOR REP L /A VA I L / D ET . ACC . P ATH 
GO ZAP BUFFER/RETURN 



MAKE SURE SEQUENTIAL 

STORE LO/HI BYTE COUNT/RETURN 



o 



MOV 
SUB 



( BUF ) , R2 
«1 , 0, BAR 



%JMP S . LDRI 

SUBROUTINE TO STORE R1,R2 IN BAR AND O-^l «<> 



R2IHI WORD 

[ UB2EC2 ] BAR, 9=0- 1 /R1:L0 WORD/RETURN 



MOV 
ADO 



R 1 , BUF 
# 1 , 0, BAR 



%JMP S.STR2 
SUBROUTINE TO COMPARE LBN(R1,R2) WITH START RCT LBN 



BUFiLO WORD 

I 1 6K 1 0 , BAR^Q'I' 1 /STORE HI WORD/RETURN 



ADD *SOI . L I , UBAR\N , BAR %CALL S.LDRS 

ADD #SDI . L2, UBAR\N , BAR %CALL S.LDR7 

CMP R2,R7 

CMP\T R1,RS %T2R0 
NOP\F %RET 
.PAGE 



[V051 !I6K1R6:L0 START RCT LBN 
1V051 [16K1R7:HI START RCT LBN 
[1SK1IF HI LBN EO HI RCT LBN 

(16K1 THEN COMPARE LO LBN WITH LO RCT LBN/RETURN 
[ISKIRETURN WITH CCODES INTACT 
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ROUTINE NAME: 

U.LNKP (LINK MSCP PACKET TO QUEUE) 

FUNCTIONAL DESCRIPTION: 

THIS ROUTINE WILL LINK A MSCP PACKET TO A QUEUE WHOSE HEAD IS 
POINTED TO BY BAR. 



RIO 
BAR 



POINTER TO MSCP PACKET TO BE QUEUED 
POINTER TO MSCP PACKET QUEUE HEAD 



OUTPUTS: 

R1 IS USED AS A TEMPORARY REGISTER 
PACKET ENTERED ON QUEUE 



Q 
< 
D 

a 

II 

o 



QQ3222 
003223 
003224 
00322S 
003226 
003227 



003230 
003231 
003232 



03370I 
O 1 3440 
1 1 S54 1 
033150 
013440 
1 1 3740 



000003 
007OO1 
0003O0 
013001 
007010 
0032QO 



010545 007022 
133542 000300 
013440 007010 



1 13224 
1 29574 
0 1 OOOO 
053223 
OOOOOO 
I 27777 



1 35575 
135626 
1 1 S92 1 



. LNKP 
. LNKA 
. LNKB 



MOV 

MOV 

BIC 

BIS\F 

MOV 

MQV 



( BUF I , R1 
R1 .BAR 

#Q .STAT , R 1 \N 
R1 , RIO , BUF 
RIO, BAR 
#PSTAT , BUF 



%JMP 
%CALL 



%JN2Ra 
%RET 



U . LNKB 
S .L0R1 



ROUTINE TO LINK RIO TO HEAD OF QUEUE *** 



ADO 
BIS 
MOV 



#S0 I . PQ , UBAR\N , BAR %CALL S.L0R2 
#<PSTAT+PACTV> . R2 XCALL S.ST10 
RIO, BAR %JMP S.STR2 



RliMSCP PKT QUEUE WORD, ENTER LOOP 

R1 :PKT QUEUE WORD 

ISOLATE NEXT LINK PTR 

IF NEQ 0 THEN LOOK AT NEXT 

BARsPKT STATUS WORD PTR 

SET PKT IN USE/RETURN 



NOW R2-1ST ENTRY ON LIST 

SET NEW LIST HEAD, SET FLAGS IN 

[US2EC1I0LD LIST HEAD AND MAKE NEW NEXT PTR 



CO 

o 

CO 



'0' 



KDBUP 
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003233 


0337SO 


O07304 


135573 


U . LOGS : 


MOV 


003234 


033740 


0 1 0036 


037777 




MOV 


00323S 


03344 1 


0070 1 0 


1 25544 




MOV 


00323S 


0 1 3740 


007 1 70 


135572 




MOV 


003237 


010545 


O07OO3 


1 25574 




ADO 


O0324O 


010550 


007007 


1 35520 




ADD 


00324 t 


010545 


007010 


1 25573 




ADO 


003242 


010550 


007006 


0 10000 




ADD 


003243 


014540 


O0O10O 


0 10000 




B I T 


003244 


014540 


O1O20O 


113262 




B I T 


003245 


1 3374i 


O10O40 


t 12375 


U . LOGA : 


MOV 



ROUTINE NAME: 

U.LOGS (CONTROLLER LOG AND ATTENTION MESSAGE HANDLING ROUTINE) 

FUNCTIONAL DESCRIPTION; 

THIS ROUTINE WILL PROCESS REQUESTS TO SEND BOTH ERROR LOG AND 
ALL ATTENTION MESSAGES. I.E. "SLAT' BIT SET IN SOI CONTROL 
BLOCK STATUS WORD. IP THE L 0 G / ATT EN T 1 0 N PACKET (LOGPKT) IS NOT PREE 
THEN AN IMMEDIATE RETURN IS MADE. 

FOR ATTENTIONS IT WILL DO THE FOLLOWING: 

1. IF ATTENTIONS NOT ENABLED By HOST THEN CLEAR SLAT AND RETURN 

2. IF ACCESS PATH OR DUPLICATE ATTENTION THEN PUT UNIT NUMBER IN LOG 
PACKET, CLEAR SLAT AND RETURN. 

3. ELSE SEARCH THE SUBUNIT CHARACTERISTICS BLOCKS FOR A MATCH 
ON UBAR 

4. IF NO MATCH FOUND THEN CLEAR 'SLAT' AND RETURN 

4. ELSE CLEAR 'DRV. AT' IN SOI.CW AND BUILD ATTENTION MESSAGE IN 'LO 

5. QUEUE ATTENTION PACKET ON CONTROLLER -> HOST QUEUE AND RETURN 

FOR ERROR LOGS IT WILL DO THE FOLLOWING: 

1 . DECODE ERROR LOG FORMAT 

2. BUILD APPROPRIATE ERROR LOG PACKET IN 'LOGPKT' 

3. QUEUE ERROR LOG PACKET ON CONTROLLER -> HOST QUEUE 

4. CLEAR 'SLAT' AND RETURN 



INPUTS : 



POINTER TO SDI CONTROL BLOCK 



OUTPUTS: 

ERROR LOG OR ATTENTION MESSAGE QUEUED TO ' HSTOUE ' 



CHECK TO SEE IF LOG PACKET AVAILABLE <>> 



#LOCPKT , RI 0 , BAR %CALL 
#L0G.LN+P,RO %RNZRO 
RIO.RI.BAR %CALL 
#CNTFLG,BAR %CALL 
#501 . SW, UBAR\N , BAR %CALL 
#L . EVNT , R10\N , BAR %CALL 
#SDt . I T , UBARNN, BAR %CALL S 
#L . FMT, R10\N , BAR 
#ATTC0D,RO 

#CF.ATN,Q XJZRO ER 

iVSLAT.Re %JZRO U 

ATTENTION MESSAGE PROCESSING *** 



ZBUF 
L 000 
. LDR1 
STRt 
. LORO 



LOG 
CLRS 



003246 
003247 
003250 
00325 I 

KDBUP 



033742 
0 1 0545 
13554 1 
010S50 



00001 4 
007043 
000374 
O07004 



1356 16 
135574 
OOOOOO 
135620 



MOV #DUP,LN,R2 %CALL S.STRO 

ADO #SD I . UN , UBARNN , BAR /iCALL S.LDR1 

BIC #DRV,UM,R1 

ADD #P . UNIT , RI 0\N , BAR %tALL S.STRt 



ROsSTATUS WORD FOR LOG/ATTN PKT 

IF IN USE THEN RETURN/ELSE ROsLENGTH TO CLEAR 

GO ZAP ENTIRE BUFFER 

0:CONTROLLER FLAGS 

RIsEVENT CODE 

STORE EVENT CODE IN PKT 

RO:L0G/ATTN CODE 

BARiPTR TO LOG FORMAT 

IF NOT ATTENTION 

THEN DO ERROR LOG CHECK 
[EC0*2]IF ATTN'S NOT ENABLED THEN CLEAR SLAT 



R23DUPL/ACC PATH LENGTH/SAVE ATTN CODE 
RIsUNIT NUMBER 
ISOLATE 10 BITS OF IT 
STORE LO BYTE IN PACKET 



KDBSO .MICROCODE .,22-APR-196a 11:16:46.97 



KDBUP DIGITAL EQUIPMENT CORP. 

MSCP AND OUP COMMAND ROUTINES 



2901 ASSEMBLER VERSION 32 



003252 


01 6540 


000100 


OOOOOO 




XOR 


#0P . AVA , RO\N 






0032S3 


0 1 3440 


010000 


01 3336 




NOP 


%JNZRO 


U . 


CSLA 












ASSUME 


UN . BUFt 1 , EQ , O 














i X * * 


ATTENTION MESSAGE - CHECK FOR MULTI-UNITS 


003254 


010545 


007056 


135573 




ADD 


*SDI . CW, UBARXN , BAR %CALL 


S 


. LDRO 


003255 


1 14540 


010004 


102375 




BIT 


IVORV.AT.RO %JZRO 


u . 


CLRS 


003256 


135540 


01 3004 


152375 




BIC\F 


*DRV . AT , RO, BUF %JZRO 


u . 


CLRS 










i * * 


NEED TO 


SEND ATTENTION FOR THIS 


UNIT »•« 


003257 


010550 


007004 


OOOOOO 




ADD 


iHP . UN I T , R 1 0\N , BAR 






003260 


1 35540 


003374 


1 33702 






#ORV . UM, RO, BUF %CALL 


U . 


SUN I 


00326 1 


033742 


00OO40 


1 1 3337 




MOV 


#AVL.LN,R2 %JMP 


u . 


SLEN 










; * * * 


ERROR LOG PROCESSING *** 






003262 


0 1 344 1 


00000 1 


OOOOOO 


ER . LOG : 


TST 


R 1 






003263 


1 14140 


010300 


143245 




BIT\F 


#< LF . CON ! LF , SUO , RO %JZRO 


U . LOGA 


003264 


1 1 3540 


013001 


03337 1 




BIS 


#LF . SNR, RO\N , BUF %CNZRO 


u . 


ZPSW 


003265 


010545 


OO7022 


1 25600 




AGO 


#SDI . PO , UBARXN , BAR %CALL 


S 


. LDR6 


003266 


010545 


007006 


I35S01 




ADO 


#SOI .UB,UBAR\N, BAR %CALL 


s 


. LDR7 


003267 


010550 


007001 


OOOOOO 




ADO 


#P . VCIO, R10\N,BAR 






003270 


0 13740 


003020 


135 605 




MOV 


#VC . LOG , BUF %CALL 


s . 


ML BO 


003271 


0 16540 


OOOOOO 


01O0OO 




XOR 


#FM.CNT.RO\N 






003272 


01 6S40 


0 10001 


1 1 3304 




XOR 


#FM.BAO, RO\N %J2R0 


LG 


. CNT 


003273 


0 16540 


010002 


1 0334 1 




XOR 


#FM.DSK,RO\N %J2R0 


LG 


. BAD 


003274 


000550 


010027 


103346 




ADO 


«KL . SO lO- 1 > , R 1 0 , 0 %JZRO 


LG 


. DSK 
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IF NOT AVAIABLE ATTENTION MSG 

I UQA] I 1 6K I THEN GO CLEAR SLAT a QUE MSG 



[ t6K]MAKE SURE UN. BUF IS EVEN. 



[VOSl ROsSUBUNIT BLK STATUS 
IF NOT ACTIVE THEN CONTINUE 
IF NOT SENT THEN GO 00 IT 



BARaPTR TO PKT UNIT NUMBER 
GO FILL IN ATTENTION PACKET 
GO SET LENGTtt/QUE PKT TO HOST 



1 EC0#2 1 I F SO I . SW I O 

[ECOiVZ] THEN DONE/IF CONTINUINS OR SUCCESS 

THEN SET SEQ NUMBER RESET/ Z AP S D I . SW 
RS=MSCP PKT PTR 
R7=0ATA BUFFER CONTROL PTR 
BARrVIRTUAL CIRCUIT ID PTR 
SET TO ERROR LOG ID 

IF CONTROLLER LOG (LAST FAILURE) 

THEN GO DO IT 
IF BUS AbOR LOG THEN GO DO IT 
IF No MATCH THEN CLEAR SLAT/RETURN 











; >>« ERROR 


LOG MESSAGE FORMAT 3 


- SDI 


ERROR •*» 










003275 


010545 


007044 


t 23365 


LG . 50 I : ADD 


#50 1 


S 1 , UBARVN 


BAR 


%CALL 


STBFLG 


RO 


• SO I 


STATUS 


WORD 


1 


003276 


010545 


007045 


133365 


ADO 


#SD I 


52 . UBARVN 


BAR 


%CAL L 


STBFLG 


RO<SDI 


STATUS 


WORD 


2 


003277 


010545 


0070S0 


1 23365 


ADD 


«SDI 


54 . UBARNN 


BAR 


%CALL 


STBFLG 


RO 


:SD I 


STATUS 


WORD 


4 


003300 


010545 


00705 1 


133365 


ADO 


#SD I 


55 , UBARNN 


BAR 


%CALL 


STBFLG 


RO 


:SOI 


STATUS 


WORD 


5 


0033O1 


010S4S 


007052 


1 33365 


ADO 


*SDI 


56 , UBARNN 


BAR 


%CAL L 


STBFLG 


RO 


:SDI 


STATUS 


WORD 


6 


003302 


010545 


007053 


1 23365 


ADO 


#SD I 


57 , UBARNN 


BAR 


%CAL L 


STBFLG 


RO 


:SDI 


STATUS 


WORD 


7 


003303 


033742 


000070 


1033 1 4 


MOV 


#SD I 


LN , R2 


%JMP 


ER . U I 0 


GO 


SET 


UNIT ID.FtNISIJ UP PKT/EXIT 



ERROR LOG MESSAGE FORMAT O - CONTROLLER ERROR 



o 



003304 
00330S 

003306 
003307 
0033 1 0 
0033 1 1 
0033 1 2 
0033 1 3 



0 13740 
112540 

1 1 2540 
01 3440 
01 5S40 
034460 
O 1 0550 
033742 



007034 
OOO 1 43 

030 1 50 
030000 
000037 
010000 
0070 1 5 
000030 



1 35573 
O 1 0000 

0133 10 
0033 1 2 
OOOOOO 
0533 1 2 
135616 
103334 



t* : 
2$: 



MOV #FAILUR,BAR %CALL S.LORO 

CMP #39 . , RO 

CMP *BERMAX,RO %JNNEG 1$ 

NOP %JNNEG 2$ 

BIC #37,RO\N 

CLR\T RO %TN2R0 

ADD #L . MLUN , RIONN . BAR %CALL S.STRO 

MOV ll>CNT.LN,R2 %JMP ER.CID 



RO=LAST FAILURE CODE 
[mjt07] make sure that we don't 
clear the bda specific values 
[nijt07I if <. go check codes < 37(q) 
(nijt07] if ok, go store it 
IF LAST FAIL CODE NOT VALID 

THEN R0=0 
STORE IN PKT 

R2:C0NTR0LLER LOG LENGTH 



COMMON EXIT POINT TO STORE UNIT ID, VOL SERIAL NUMBER, UNIT* >*> 
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003 3 14 


000550 


0 0001 5 




0033 1 S 


010545 


00703 S 


135573 


0033 1 6 


135540 


000200 


133370 


0033 1 7 


000640 


000001 


010O0O 


003320 


010545 


00706 1 


1 33365 


003 32 1 


0105 45 


0070 6 2 


1333 6 5 


003322 


010545 


007043 


125573 


003323 


1 35540 


000360 


010000 


003324 


0 1 0550 


007004 


135616 


00332S 


000550 


00001 4 


1 33401 


003326 








00332S 








003326 








003326 


0 14546 


000001 


0 10000 


003327 


O0O5SO 


010001 


003334 


003330 


01 0S4S 


007002 


133365 


00333 1 


010546 


007003 


123365 


003332 


010546 


007OO6 


136673 


003333 


1 33540 


003040 


000000 
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ADD 
ADD 
BIC 
ADD 
ADD 
ADO 
ADD 
ADD 
BIC 
BIC 
ADD 
ADD 



#< L . UNTO- 1 > , R1 
*SDI . RS , UBAR\N 
#FOIAG , RO 
#1 ,0 

#SD I . V 1 , UBARNN 
*SD I . V2 , UBAR\N 
#SD I . CW, UBARNN 
#SD I . UN , UBARNN 
#DRV . UM, RO 
#DRV . SU , RO 
#L . UNIT , R10NN, 
lll<L . MLUN- 1> , R1 



0,0 %CALI. 
.BAR %CALL 
%CALL 

,BAR 7.CALL 

.BAR '/.CALL 

.BAR %CALL 

.BAR %CALL 



BAR %CALL 
0,9 %CALL 
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U.SUID ; POINT TO COMMON LOG PKT AREA TO STORE 
S.LDRO ; RO:H/W 6 S/W VERSION NUMBER i[E1211 
STROLG ) but cisar tna FD bit 

; [EC0#11SKIP OVER RETRY 
STBPLG ;IV0S1 ROsVDL SERIAL NUMBER #1 
STBFLG :[V05I RO:V0L SERIAL NUMBER #2 
S.LDRO ;[V051 ROsUNIT NUMBER 
S.LDRO ;[V05] ROiUNIT NUMBER [rae061 
; ISOLATE UNIT NUMBER 
; ISOLATE UNIT NUMBER [ras061 
S.STRO ; STORE IN LOG PKT 

U.MLUN ; GO CREATE AND STORE MULTI-UNIT 



: [E121 I 



CODE 



o 



SET REFERENCE NUMBER, OTHER MSCP THINGS ««< 



ASSUME <PKTO2OaBIT00> . eo. O 

ASSUME <<SDI . 1 ISDI . 2 < SDI . 3 

ASSUME <SDI . ATaBITOO> , EO. O 

BIT iKBITOO.RS 

ADD #<L . CRFO- 1 > . R 10 , 0 7.JN2R0 ER.CID 

ADO #P . CRFO . R6NN , BAR 7.CALL STBFLG 

ADO #P . CRF 1 . R6NN , BAR 7.CALL STBFLG 

ADO #P . FLG5 , R6NN, BAR 7.CALL S.LDRO 

BIS #EF . LOG , RO , BUF 



; (16KIMAKE SURE CHECK IS VALID 
SOI .4>«BITO0>,NE.O: tISKlDITTO 
t 1 6K 1 D I TTO 

[16K1IF PKT IN SDI CNTRL BLK AREA 

THEN SKIP/ELSE POINT TO LOG REFERENCE 
STORE LO REF * IN LOG PKT 
STORE HI REF # IN LOG PKT 
RO=MSCP FLAGS 

INDICATE ERROR LOG GENERATED 



ERROR LOG FILL IN CONTROLLER ID, H/W ANO S/W VERSIONS »«« 



003334 000550 000007 137751 ER.CID: 
003335 

003335 033740 000023 127760 



ADD #< L . CNTO- 1 > , R 1 O . 0 7,CALL U.SCID 

ASSUME < L . CSVR> . EO. <L . CNT3* 1 > 

MOV #CDDVER.RO %CALL U . HWVR 



GO SET CONTROLLER 10 
MAKE SURE 0 IS KOSHER 

ROsCONTROLLER SW VERSION NUMBER / 
SET IN HW VERSION NUMBER. 













* * « 


EXIT 


TO CLEAR SLAT FLAG IN SDI. ST AND OUE PACKET TO HOST ««» 


003336 


I33T46 


000040 


1 32375 


U . 


CSLA: 


MOV 


OSLAT.RB %CALL U.CLRS 1 ZAP SLAT 












«** 


EXIT 


TO SET LOGLEN EOUAL TO R2 AND OUEUB PACKET TO HOST 


003337 


01 3740 


007 154 


13562 1 


U . 


5LEN : 


MOV 


tfLOGLEN.BAR %CALL S.STR2 : SAVE PKT LENGTH (IN R2 1 












*«« 


ENTRY 


TO OUEUB A PACKET TO SEND TO THE HOST «*« 


003340 


013740 


007204 


1 13222 


u . 


9SND : 


MOV 


iVHSTOUE .BAR r.JMP U.LNKP ; GO LINK TO C 0 NTRO L L ER - > HOS T QUEUE/RETURN 












*** 


ERROR 


LOG MESSAGE FORMAT 1 - UNIBUS ACCESS ERROR 


00334 1 


000550 


0000 1 5 


000000 


LG 


. BAD : 


ADD 


#< L . BAOO- 1 > , R1 0 . 0 ; OsSTART OF STORE AREA-I 


003342 


010547 


007007 


123365 






ADD 


«BUF . UA , R7NN , BAR '/.CALL STBFLG : GET 6 SAVE LG UNIBUS ADDRESS 


003343 


010547 


007010 


135573 






ADD 


#BUF . US , R7NN , BAR '/.CALL S.LDRO ; ROsHI UNIBUS ADDRESS 


003344 


1 35540 


000300 


1 23370 






BIC 


#BAN0T,RO %CALL STROLG ; [BOA] STORE IN LOG PKT 


003345 


033742 


000034 


113326 






MOV 


#BAD.LN,R2 %JMP ER.SRN ; GO FILL IN REST OF LOG PKT 














ERROR 


LOG MESSAGE FORMAT 2 - DISK TRANSFER ERROR ««« 
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003346 


00055O 


000022 


0 10000 


LG . OSK : 


ADD 


003347 


0 10545 


0070 1 7 


1 23360 




ADD 


003350 


133740 


000200 


0 10OO0 




MOV 


00335 1 


010550 


007006 


1 36603 




ADD 


003352 


013440 


010000 


113354 




NOP 


003363 


010545 


007017 


1 25630 




ADD 


003354 


000550 


000025 


000000 


5$ : 


ADO 


003355 


010545 


00703 1 


133365 




ADD 


003366 


010545 


007032 


1 33365 




ADO 


003367 


033742 


000054 


1 033 1 4 




MOV 



#<L . RTRY- 1 > , RIO.O 

mSD I . E 1 , UBARNN , BAR 7.CALL STBFLH 
#LF . sue , RO 

«L . FMT . R10NN . BAR %CALL S.BITO 

%J2R0 5$ 

#SDI . E 1 , UBARNN , BAR %CALL S.CLRB 

#< L . HDRO- 1 > , R1 O , 0 

#S0 I . RL , UBARNN , BAR "/.CALL STBFLG 

#SD I . RH , UBARNN , BAR %CALL STBFLG 
#DSK.LN,R2 %JMP ER.UID 



lECOfllSET UP 9 FOR RETRY FIELD 
[V05I GET AND SAVE RETRY COUNT 
IF this IS a succassful retry ;[E121] 
t nan ; I E 1 2 1 1 

; [ E 1 2 1 I 

CLEAR tna ratry state ME1211 
; IE121 1 

IEC0#21SET UP 0 FOR STORE 
[ EC0#2 ] [ ECO# 1 I GET LD HDR FROM SDI.RL 
[ ECa#2 ] [ ECQ# 1 ] GET HI HDR FROM SDI.RH 
R2S0ISK LOG LENGTH 



ROUTINES TO STORE INFORMATION SE9UENTIALLY IN ARRAY ACCESSED BY 0 «•» 



003360 
00336 1 
003362 
003363 
003364 

00336S 
003366 
003367 
003370 



033700 
1 35540 
014540 
03 1 440 
01 3440 

033700 
033700 
034540 
000649 



0OOO03 
010200 
000377 
010000 
000000 

000003 
000003 
000377 
997901 



OO0O99 STBFLH: 

1 1 3370 

000009 

143364 

103370 

103370 STBFLG: 
000000 STBBLG: 
010000 

195616 STR9LG: 



093371 910546 097993 115630 U.ZPSW: 



MOV 

BIC 

BIT 

DECNF 

NOP 

MOV 
MOV 
AND 
ADD 

ADD 
. PAGE 



( BUF ) , RO 
#BI T 1 5 , RO 
IKLDBYT . RO 
RO 



(BUF) ,R9 
(BUF) .R9 
#LDBYT, R9 
#1,9, BAR 



XTZRO 
%JMP 



#SDI .SW, UBARNN, BAR %JMP S.CLRB 



[V951STDRE (BUF) IN R9 

[m jt98 ] I V95 ] CLEAR DERR AND STORE IN ARRAY 
imjtoalehack love) of retries 

[mjtosjdacr if not zero to reflect the proper sd i recovery 
irajtOS] than store it. 

ENTER HERE TO STORE (BUF) IN ARRAY 

ENTER HERE TO STORE LO BYTE OF (BUF) IN ARRAY 

ISOLATE LO BYTE 

ENTER HERE TO STORE RO IN ARRAY 

ZAP STATUS WORD/RETURN 
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ROUTINE NAME: 

U.MIOP (MAINTENANCE I/O REPARATION) 

FUNCTIONAL DESCRIPTION: 

THIS ROUTINE WILL PREPARE THE NECESSARV I/O PARAMETERS NEEDED 
TO PERFORM MAINTENANCE I/O, 



0033T2 
003373 
003374 
003375 
003376 
0O3377 
003400 



0105SO 
000640 
03O045 
0 10550 
O1055O 
010550 
055540 



007022 
00001 2 
000005 
0070 1 2 
0070 1 3 
0070 1 0 
00000 1 



135572 
135534 
000000 
I 35600 
1 2S53S 
1 35573 
137777 



INPUTS : 

RIO 

OUTPUTS : 
RO 
lUAR 
U8AR 



U.MIOP: ADD 
U.MIOA: ADD 
ADD 

U.MIOS: ADD 
ADD 
ADD 
BIC\R 
. PAGE 



POINTER TO MSCP MAINTENANCE I/O PACKET 



TRANSFER BYTE COUNT (WILL BE EVENI 
UNIBUS ADDRESS 
CONTROLLER RAM ADDRESS 



fP . RGOO, RIOVN , BAR %CALL 
#DM0DT,9 %CALL 
O.UBAR 

#P . 8UFL , R10\N, BAR %CALL 
#P . BUFH , R10\N , BAR %CALL 
#P . BCNO, RIO\N , BAR %CALL 
#1.R0 %RET 



. LDOO 
.FUND 

. LDIU 
. SXB 1 
. LDRO 



O'RELATIVE POSITION IN MEMORY 

1 IBKlUBARsDM.BES ADDRESS 

(ISKlUBARiDM STARTING ADDRESS 

[IBKlIUARsLO ORDER BUFFER DESCRIPTOR 

R1:HI ORDER BUFFER DESCRIPTOR 

ROilK BVieS TO TRANSFER 

GET » WORDS TO TRANSFER IN RO 
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ROUTINE NAME: 
U . MLUN 



(CREATE AND STORE MSCP MULTI-UNIT CODE) 



FUNCTIONAL DESCRIPTION; 

THIS ROUTINE CREATES AND STORES THE MSCP MULTI-UNIT CODE 
IN THE AREA POINTED TO BY 0. 



0 

UBAR 



AREA WHERE MULTI-UNIT CODE IS TO BE STORED 
SOI CONTROL BLOCK POINTER 



OUTPUTS : 

MULTI-UNIT CODE STORED IN AREA POINTED TO BY 0 
«»• NOTE STACK AT MAXIMUM DEPTH ««» 



CREATE AND FILL IN MULTI-UNIT CODE •>« 



00340 1 








. ASSUME 


SD I . 1 , EO. 1 355 


003401 








ASSUME 


SDI . 2. E9, 1 475 


00340 1 








ASSUME 


SDI . 3,E0. 1615 


003401 








ASSUME 


SDI . 4 , CO, 1 735 


0O340 1 


053440 


00O005 


0 1 OOOO 


U . MLUN : MOVXR 


UBAR, RO 


003402 


053440 


000000 


0 1 OOOO 


ROTNR 


RO , RO 


003403 


053440 


000000 


O 1 OOOO 


ROT\R 


RO, RO 


003404 


030S40 


0OOO04 


0 1 OOOO 


ADD 


#4 , RO 


00340S 


054540 


OO0006 


1 1 3370 


ANO\R 


#8,RO 










. PAGE 





[U52EC1]MAKE SURE SCHEME FOR 

( US2eC 1 I GETT I NG 0,1,2,3 AS 

I U52EC1 IMULTI -UNIT CODES 

[ U52EC 1 IWI LL WORK 

[ 1 6KlRO:UBAR/2 

[ 1 6K)RO:UBAR/4 

[ V05 ] ROlUBAR/8 

[ rasOl lADUUST TO MAKE 0,1,2,3 
not 2,3,0,1 

118K]R03SDI CONTROL BLOCK PTR, STORE 8 RETURN 
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ROUTINE NAME; 

U.MNRD (MSCP MAINTENANCE READ COMMAND) 
'SEQUENTIAL COMMAND' 

FUNCTIONAL DESCRIPTION: 

THIS ROUTINE WILL PERFORM THE MSCP 'MAINTENANCE READ' COMMAND. 
THE FUNCTION PERFORMED IS DEPENDENT UPON THE VALUE OF REGION ID AND 
ARE DESCRIBED BELOW: 

REGION ID > 1 

TRANSFERS DATA FROM THE CONTROLLER BUFFER MEMDRV TO THE HOST 
BYTE COUNT AND REGION OFFSET DEFINE THE REGION OF BUFFER 
MEMORY TO BE TRANSFERED TO THE HOST. 



I NPUTS : 



POINTER TO MSCP PACKET 



OUTPUTS : 

NONE 



003406 03eS42 
0O340T 0337B0 



OOOOOl 
OlOOOt 



000000 
O42420 



U.MNRD: XOR 

MOV\T 



#1 , R2 

#ST . CMD , RO 



7.JNZR0 U.C2EP ; IF REG ID NE« 1 THEN ERROR EXIT 
MAINTENANCE READ CONTROLLER RAM READ FUNCTION «»« 



003410 OI3440 000000 123372 

003411 013440 010000 03S242 

003412 013440 OOOOOO 113420 



NOP 
NOP 
TST 
. PAGE 



'/.CALL U.MIDP 
%CNZRD UNB.WR 
%JMP U.MWDA 



I16KIG0 CALCULATE I/O PARAMS 
WRITE SUFFER TO HOST 
TEST RO/CONTINUB 
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ROUT I NE NAME : 

U.MNWR (MSCP MAINTENANCE WRITE COMMAND) 

'SEOUENTIAL COMMAND' 

FUNCTIONAL DESCRIPTION: 

THIS ROUTINE WILL PERFORM THE MSCP 'MAINTENANCE WRITE' COMMAND. 
THE REGION ID AND BYTE ARE DECODED TO PERFORM THE FOLLOWING FUNCTIONS: 
REGION ID : I AND BYTE COUNT > 0 

DOWNLINE LOADS FROM HOST MEMORY INTO CONTROLLER BUFFER STARTING 
AT THE REGION OFFSET. BYTE COUNT MUST BE EVEN. 



INPUTS : 



OUTPUTS : 

NONE 



POINTER TO MSCP PACKET 



0034 1 3 
0034 1 4 



0034 1 5 
0O34 1 B 



033790 
01 3440 



1 33544 
1 1 4544 



003417 013440 

003420 033760 

003421 033740 



010001 
OOOOOO 



010120 
010020 



OOOOOO 
01001 1 
OOOOOO 



042420 
123372 



14342 1 
00341 6 



1 25635 
052420 
I 1 2420 



MOVST 

NOP 

BIS\F 

BIS\F 

BIT 



NOP 

U.MWDA: MOV\T 
U.MWDB: MDV 

.PAGE 



HIST. CMD, RO XJN2R0 U . C2EP 

KCALL U.MIDP 

#<DMODE>,RLL &J2R0 U.MWDB 

*<DMODE I DXFO , RLL %JZRO U.MWDB 

#DXFC,RLL %JNZRD 1$ 



#ST . HST, RO 
HIST .sue , RO 



'/.CALL UNB.RD 
'^JNZRO U.C2EP 
XJMP U.C2EP 



IF REGION NEO 1 THEN ERROR EXIT 
(1SKIG0 PREPARE FOR MAINT I/D 

If o leng jump [rae3-c119] 

if O leng jump trae3-c1191 
else wait for DPROC to c1r OXFC trae3-c119] 
indicating that it is now really [rae3-c1191 
I n DMOOE [ rae3-e 1 I 9 ] 

xfer data traa3-c119] 

RO:HOST ACCESS ERROR/CHG TO END PKT 

RO:SUCCESS/SD CHG TO END PKT 
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ROUTINE NAME: 

U.ONLN (MSCP ONLINE COMMAND I 

USUCH (MSCP SET UNIT CHARACTERISTICS COMMAND) 
'SEQUENTIAL COMMANDS' 

FUNCTIONAL DESCRIPTION: 

THIS ROUTINE WILL PERFORM THE MSCP ONLINE COMMAND AND THE MSCP 
SET UNIT CHARACTERISTICS COMMAND, INITIAL ENTRY WILL OUEUE THE MSCP 
PACKET TO THE CORRECT SOI CONTROL SLOCK. THE SECOND 

ENTRY (WHEN THE PACKET IS ACTIVE] WILL INITIATE THE FUNCTION INVOLVING 
COORDINATION WITH THE DRIVE PROCESSOR. 

THE SET UNIT CHARACTERISTICS COMMAND IS FILTERED OUT AND BYPASSES 
THE ONLINE SPECIAL PROCESSING. 



INPUTS : 



RIO 
UBAR 



MSCP OP CODE 

MSCP PACKET STATUS AND OUEUE WORD 

POINTER TO MSCP PACKET (1ST, 2ND, AND 3RD ENTRY) 

POINTER TO SOI CONTROL BLOCK ( 2N0 AND 3RD ENTRY) 



OUTPUTS: 

MSCP ONLINE 'END' PACKET 

MSCP SET UNIT CHARACTERISTICS 'END' PACKET 



O20OO0 
OO0044 

003422 
003423 

O20000 
000047 
003424 
003425 



003426 
003427 



O03430 
00343 t 
003432 
003433 
003434 
00343S 



00343 6 
003437 



1 0374O 
003640 



10374O 
00364O 



11454 1 
01 3440 



O 13440 
03376 1 
013440 
03444 1 
013440 
O 1 3440 



01344O 
033S60 



000040 
000044 



00O04O 
00O047 



000 100 
01O0OO 



000000 
0 1 0005 
000000 
010001 
000000 
0 10000 



O 1 0000 
1 13426 



O100OO 
000000 



0 1 0000 
00344 1 



122263 
042506 
122256 
002506 
12224 1 
0025O6 



M.SUCH 
M.SUCL 
U . SUCH : 



M. ONLH 
M. ONLL 
U . ONLN 



MD . CSE 

MO . EXC I MO . SWP 



modifiers allowed fop OP.SUC [raa02] 
Ichio] modifiers allowed for OP . SUC [ ra«02 j 



MOV 
BIS 



#M . SUCH , 0 
#M . SUC L , 0 



: 3 MD . CSE 

: > MD . EXC I MD . SWP < MD . 
MOV #M.ONLH,0 
BIS #M. aNLL,0 



IMF I MD . RIP 



BIT 
NOP 



dPACTV , R1 



/^JNZRO U.ONLB 



set mod i f i er s 

set legal modifier bits 

modifiers for OP.ONL 

modifiers for OP.ONL 

set legal modifier bits 

set legal modifier bits 



IF PACKET ACTIVE 

THEN ENTRY POINT ll'2 



1 rae02 I 
( rae02 ] 

I rae02 ] 
(on 10 ] { rae02 1 
[ rae02 ] 
[ rae02 ] 

; [ rae02 1 



ENTRY POINT #1 - INITIAL PACKET PROCESSING 



NOP 

MOV\T 

NOP 

CLR 

NOP 

NOP 



#<P . MOD- P> , R1 



000000 
O 1 0003 



12255 1 
042420 



NOP 
BIS\T 



#ST . OFL , RO 
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%CALL 

%JNZRO 

%CAL L 

%JNZRO 

%CALL 

%JN2R0 



%CAL L 
%JNZRO 



TSTMOD 
U . CMDA 
MLN44 
U . CMDA 
U . RSVA 
U . CMDA 



U . GSD I 
U . C2EP 



test for reserved modifier bits [rae02] 
it set then error irae02i 
test that msg leng is large enough {rae02j 
if not declare error [rae02j 
test reserved fields [rae02i 
iferrcallerrrtn [ra00 21 

U.ONLA called by U.AVAL, So do test Irae02I 
of rasv. fields first. (rae02] 
GO FIND SOI CONTROL BLOCK/SAVE OP CODE IN R7 
IF NONE THEN OFF L I NE/ CHANGE TO END PKTIraeOS] 
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ADD #SDI .PO, UBAR\N, BAR %JMP U.LNKP : 00 LINK UP PKT/RETURN 

ENTRV POINT #2 - ACTIVE PACKET PROCESSING 



in case we can't find the SOI block 
this time, ie the drive has stopped 
clocking, and must exit, clear up 



: IE 121 1 



Q 
< 

o 

II 

o 

u. 
CO 

u 



00344 1 
003442 
003443 
003444 
003445 
003449 
003447 
0034SO 
0034S 1 
0034S2 
0034S3 
003454 
00345 5 

003456 
003457 
003460 
003461 

003462 
O03463 

003464 
003465 
003466 
003467 
003470 
00347 1 
003472 
003472 
003473 
003474 
003474 
003475 
00347S 
003477 



OO350O 
00350 1 
O03S02 
003503 



O 1 3440 
0 10545 
O 1 3740 
1 03740 
O 1 054S 
004800 
033442 
033450 
033447 
013440 
013440 
01 3440 
033540 

O 1 3440 
0 13740 
010545 
0 13440 



000000 
007000 
0072 64 
000034 
OO7O0O 
000003 
000010 
000002 
000000 
000000 
0 1 0000 
000000 
O0O003 

oooooo 

007264 
007000 
OOOOOO 



1 25473 
1 25S72 
1256 13 
O 1 0000 
OOOOOO 
1396 13 
1237 11 
010000 
OOOOOO 
12255 1 
113456 
135474 
1 02420 

1 33230 
1 25S75 
12592 1 
1 35474 



10$: 



014542 000200 OOOOOO 



NOP 
ADO 
MOV 
MOV 
ADD 
AND 
MOV 
MOV 
MOV 
NOP 
NOP 
NOP 
BIS 

NOP 
MOV 
ADO 
NOP 
ADD 
B I T 



%CALL 

#SD I . ST , UBARXN , BAR %CALL 
#MSCPL N , SAR %CALL 
#<DRAVL ! DRVOL i DRDUP>,0 
#S0 I . ST , UBAR\N , BAR 



the SOI 
restore 
the SOI 

P . LOCK 

S . LDOO 

S . ST09 



( BUF ) , 
R1 O, R2 
R2 , R 10 
RO , R7 



fST . OFL , RO 



%CALL 
%CALL 



%CAL L 
%JZRO 
%CALL 
%JMP 

XCALL 
tiCAL L 



S . STOO 
U . ULKA 



U . GSD I 
10$ 

UNLOCK 
U . C2EP 

U . LNKH 
S . L0R2 



*MSCPLN,BAR 
#SD1 .ST,UBAR\N,8AR %CALL S.STR2 

%CALL UNLOCK 
*SDI .ST,UBAR\N,BAR %CALL S.LDR2 
#XCMP,R2 



0 1 3440 


0 1 OOOO 


003546 


NOP 




' %JNZRO 


U . 


ONLF 








MOV 


RO , R7 


%JNZ.RO 


U . 


ONLF 


033746 


O0OO40 


1226 10 


MOV 


#SUSP,R6 


%CA1.L 


U . 


GUCP 


033740 


O1O003 


1 1364 1 


MOV 


#ST . OFL , RO 


%JZRO 


U . 


DONE 


03374 1 


000020 


12432 1 


MOV 


#MD . SHD , R1 


%CALL 


U . 


TMOO 


03376 1 


010005 


052502 


MOV\T 


#<P . MOO-P> , R1 


%JNZRO 


U . 


CMDE 


0 16547 


0000 1 2 


OOOOOO 


XOR 


#0P . SUC , R7\N 








1 1 4640 


0 10010 


1 t 3504 


B I T 


#DRy . AV , 0 


%JZRO 


U . 


ONLS 








ASSUME 


ST .SUC , EO. 0 








133760 


010001 


1 53500 


MOV\T 


*SC . AOL , RO 


%JZRO 


U . 


ONLZ 


01O545 


007044 


135575 


ADD 


#SD I . S 1 , UBARXN , 


BAR %CALL 


S 


. LDR 








ASSUME 


□ RV . RU , EO , S I TOO 








114542 


0400 1 0 


1 1 3500 


BIT 


#DRV . DO , R2 


%JNLSB 


u . 


ONLZ 


0 1 3440 


01 OOOO 


103505 


NOP 




% J Z R 0 


u , 


ONLC 


03374 1 


000001 


12432 1 


MOV 


#MD . RIP , R1 


%CAL L 


U , 


TMOO 


033740 


0 10003 


053505 


MOV\F 


#ST . OFL , RO 


%JNZR0 


u . 


ONLC 






; * * * 


SET STATUS IN RO IN SOI 


iSW, THEN 


GIVE 


010545 


0O7O03 


125 57 4 U . 0 N L Z : 


ADD 


»SOl . SW, UBAR\N . 


BAR %CALL 


s 


. LDR 


014541 


OOOO 1 7 


01 OOOO 


BIT 


#1 7 , R1 








033460 


010001 


043631 


MOV \ T 


R 1 , RO 


%JNZRO 


u . 


ONLL 


0 1 3440 


003000 


10363 1 


MOV 


RO , BUF 


%JMP 


u . 


ONLL 



.ST word, but save it and 
it if infect wq still do have 
block 

lock out the Dproc while 
get current SDI status 
and save It in t emp - st erage 
c lear a 1 T but dr ive status 

and set back into SDI status 
temp unlink from SDI.PO 
restors MSCP packet adrs 
save RO to R7 earlier 
refind SDI cont 1 block 
if there is none now, error 
unlock the dproc and then 
go cr eat e t he end packet 

now relink to SOI.PO 

now restore the SDI status 

and set it into R2 

and unlock the dproc now 

rzbsdi status 

ip transfer complete 



rae I 1 ] 
raal 1 ] 
rael 1 ] 
rae 1 1 ] 
rael 1 ] 
rae 11] 
raet 1 1 
rael 1 ] 
rael 1 ] 
rae 1 1 ] 
rae 1 1 ] 
rael 1 j 
r asOS ] 
r aeO 5 ] 
r aeOS ] 
r aeO 5 ] 
rael 1 ] 
rae 1 1 ] 
rae 1 1 ] 
rael 1 1 
r aeOS j 
rae 1 1 ] 
rael 1 ) 
rael 1 ] 



r aeOS ] 
raeOS ] 



THEN CONTINUE 
GO GET UNIT CHAR PTR 
IF NOT THERE THEN MUST HAVE GONG OFFLINE 
GO TEST IF SHADOW MODIFIER PRESENT 
IF SET THEN I NV AL I D COMMAND 
I F SET UNI T CHAR CMD 

THEN SET UNIT FLAGS 
MAKE SURE ST. SUC IS ZERO 
IF UNIT ONLINE THEN FINISH UP 
R2iDRIve STATUS 
MAKE SURE DRV . RU IS LSB 

IF NOT SPINASLE THEN SET STATUS/QUICK EXIT 
IF NOT DISABLED THEN CONTINUE 
IF PKT MODIFIERS ALLOW SELF-DESTRUCT 
THEN CONTINUE/ELSE ROsOFFLINE STATUS 



BARsPTR TO MSCP S T ATMS [ m j t 06 1 make sure nothing el£ 
Irajt06]D0 A BIT TEST OF THE ERROR 
CmjtOSlIF NOT ZERO, RELOAD RO AND BRANCH 
ELSE UNSPINABLE JUST GIVE INFO 
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00350S 


03374 2 


000003 


000000 


003S06 


0 1 0550 


00701 1 


1 25573 


00350T 


033741 


OOO004 


12432 1 


003510 


1 335S2 


010020 


0435 1 1 


003S 1 1 


034 1 40 


000003 


010000 


003EI2 


010545 


0O7060 


12SS74 


0O3S 1 3 


035141 


090002 


010000 


003S1 4 


01 6547 


000012 


000000 


003S1S 


033 1 40 


013001 


102375 


003Sie 


1 03740 


000240 


000000 


003S 1 7 


03444 1 


ooooot 


1 1 3S27 


OO3S20 


03344 1 


0 1 0003 


1 1 3554 


00352 1 


0 13440 


000000 


1228 10 


003522 


010545 


007073 


125573 


003523 


010550 


0O702O 


1 25574 


003524 


O1OSS0 


00702 1 


135572 


00352 5 


030141 


000000 


oooooo 


003525 


1 002S6 


020000 


1 43527 


003527 


010550 


007020 


1 35620 


O03S30 


010550 


00702 1 


1 256 1 3 


003531 


010545 


00701 5 


0100O0 


003532 


113740 


003002 


132473 


003533 


O33440 


000002 


OOOOOO 


003534 


010S45 


00701 6 


135630 


003535 


0 10545 


007063 


1 35601 


003536 


0 10545 


007064 


1 35600 


003537 








003537 


01 3740 


007040 


135 625 


003540 


0 1 3440 


00360$ 


1 35620 


00354 1 


135642 


000360 


1 32764 
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SET UNIT CHARACTERISTICS COMMAND - CHECK IF UNIT ONLINE 



003504 033780 0 10004 



053500 U.ONLS: 
: *«* 



MO¥\T #ST.AVL,RO XJNZRO U.ONII 

RESET SUBUNIT FLACS «•« 

MOV #UF.MSK,R2 

ADD #P . UNFL , R 1 0\N , BAR %CALL S.LDRO 

MOV #MD.SWP,R1 %CALL U.TMOD 

BIS\T #UF.WPS.R2 %TNZRO 

AND R2,R0 

ADD *SDI .UF,UBAR\N,BAR %CALL S.LDR1 

BIC R2,R1 

XDR ODP .sue , R7\N 

OR R1,R0,BUF %JZRD U.CLRS 
CALCULATE 1ST CDPV XBN NUMBER •*> 



IF AVAILABLE THEN JUST GIVE INFO 



R2:UNIT FLAG MASK 
ROtNEW UNIT FLAGS 
IF WRITE PROTECT MODIFIER 

THEN SET SOFTWARE WRITE PROTECT 
ISOLATE FLAGS CONTROLLER LIKES 
IV05I RliEXISTING SUBUNIT FLAGS 
CLEAR FLAGS HOST CAN SET 
IF SET UNIT CHAR COMMAND 

THEN CLEAR SUSP/EXIT-OR INTO UNIT FLAGS 



a RESET 



MDV 
CLR 



#XBNCOD,0 



UPDATE XBN TO NEXT COPY STARTING XBN •«« 

MOV R3,R1 %J2R0 U.ONLX 

nop %ca11 u.gucp 

ADD #S0 I . FC , UBAR\N , BAR %CALL S.LDRO 

ADD #P . LBNO , R 1 0\N , BAR %CALL S.LDR1 

ADO #P . LBN 1 , R1 0\N , BAR %CALL S.L09Q 

ADD RO.RI 

INC\T 0 KTCRY 
STORE STARTING XBN IN PACKET •«> 



QiXBN HEADER CODE 

ZAP LD STARTING XBN/CDNTINUE 



IF ALL COPIES TRIED THEN ERROR 
Restore the unit characteristics' 
[V051 RO=FCT COPY SIZE 
R1:L0 PREVIOUS START XBN 
0:HI PREVIOUS START XBN 
ADD IN FCT SIZE 

IF CARRY THEN UPDATE HI XBN 



po i nt er [ ch0 1 ] 



ADD 
ADD 



#P . LBNO, R10\N. BAR %CALL S.STR1 
#P . IBNI , R10\N, BAR %CALL S.STOO 



SAVE LO XBN 
SAVE HI XBN 



FORGE TRANSFER COUNT SO U.ALOC WILL ONLY ALLOCATE 1 BUFFER >>• 



ADD #SDI . XL , UBAR\N , BAR 

MOV #SECSZ<2.BUF %CALL U.CSPT 

MOV R2,R0 

ADD *SDI .XH,USAR\N.BAR %CALL S.CLRB 



BAR:PTR TO LO TRANSFER COUNT 

SET IN 1 SECTOR'S WORTH/GO CALC SECS/TRK 

R03# SECTOR'S PER TRACK 

ZAP HI ORDER BYTES REMAINING 



GET LBN CYLINDERS 



ADD #SD I . H I , UBARXN , BAR %CALL 

ADD #S0 I . H2 , UBAR\N , BAR '/.CALL 

ASSUME < CNVT V 1 a 1 7> . LE 

MOV #CNVTV 1 , BAR 

MOV R6,BUF Q>RUPF 

BIC #X8NSTR,0.R2 



LDR7 ;(Y051 R7=LBN CYLS LO 

LDR6 MV05I R6:LBN CYLS HI * HI CYL NUMBER 
< 1 7 - <CNVTV4 - CNVTV 1 > > ; USE AUTO-INC TO PAINT CNVTVX 
XCALL S.STR7 
■/.CALL S.STR1 
■/.CALL U . I OPY 



SAVE LD LBN CYLS 

SAVE HI LBN CYLS/5AVE LO XBN 
ZAP XBN CODE FROM HI XBN 



SET SEEK REOUESTED BIT IN SDI STATUS <*• 
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003542 
003542 
003543 
003544 
003545 



003546 
003547 
OO3550 
003S51 
003552 
003553 



003554 
003555 
003556 
003557 
0O356O 
0O3S61 
0035 6 2 



003563 
003564 
003565 
003566 
003567 
003S70 
00357 t 
003S72 



003573 
003S74 
003575 
003575 
003576 
003577 



0O360O 
00360 1 
00360Z 
003603 



010545 
010550 
010SSO 
013440 



010545 
01 6547 
014542 
01 6543 
1 1 1 543 
03344 1 



01O54B 
010SS0 
01 4S41 
033S41 
O105S0 
01 3740 
035540 



033746 
O10545 
010547 
03374 1 
034460 
1 1 4540 
01 3460 
033743 



010545 
010550 

134541 
003740 
13354 1 



01 3440 
033746 
1 33546 
010S4S 



007003 
007034 
007025 
OOOOOO 



O07OO3 
OOOO 1 2 
01O004 
0101 10 
0101 37 
020003 



O07OO3 
007001 
000002 
013002 
007007 
003001 
0O3O44 



000 1 00 
O07OO6 
O07OO 1 
OO0O02 
01O000 
000020 
0 1 0000 
010345 



007034 
607O1O 

O30O17 
000010 
003200 



OOOOOO 
01 0204 
000 100 
007O1 7 



125630 
125601 
1 25606 
103034 



I 35576 
OOOOOO 
1 13 631 
103631 
1 53564 
003640 



1 35620 
1 25574 
OOOOOO 
0S3640 
OOOOOO 
135476 
105474 



122375 
135601 
1 35573 
134320 
053S00 
OOOOOO 
076450 
1 43607 



1 35574 
135S73 

103S0O 
13BS01 
0 1 OOOO 



13473 1 
037777 
1 22375 
1 25630 
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ASSUME ST.SUCEO.O 

ADD #SDI . SW, UBAR\N , BAR '/.CALL S 

ADD #S . CYL L , R 1 0\N , BAR %CALL S. 

ADD #S . CYLH , R10\N , BAR %CALL S. 
NOP XJMP U. 



. CLRB 
LDR7 
L LB6 
I DPZ 



MAKE SURE SUCCESS IS ZERO 
MAKE STATUS sSUCCESS OPTIMISTICALLY 
R7:L0 XBN CYL NUMBER 
R6:HI XBN CYL NUMBER 
[U52EC21 BYE-BYE SUBUBITS... 



SET UNIT CHAR DONE, ERROR DR PSEUDO AVAILABLE ENTRY POINT ««* 



ADD 

XDR 

BIT 

XDR 

SUB\F 

MOV 



R3:ERR0R STATUS 
IF SET UNIT CHAR CMD 

THEN CONTINUE/tF NOT ERROR 
#<ST . OAT I SC . HOR> , R3\N %J2R0 U.DNLLi [U52EC11THEN DONE/IF HDR NOT FOUND 
#<ST . MSKfSC . INV> , R3\N %JZRO U.ONLY: THEN CONTINUE/ELSE GET SUB-CODE 
R3,R1 %JNCRY U.DONX ; IF LT/EO SC.INV THEN FATAL SDI LEV2 S DONE 



#SD I . SW, UBARNN , BAR %CALL 
#0P.SUC,R7\N 

#DERR,R2 %JZRO L 



. L0R3 



□ NL L 



MARK UNIT AVAILABLE SO D . PROC WILL DISCONNECT «•< 



U.ONLX: ADD 
ADD 
BIT 
BISVF 
ADD 
MOV 
SIC 

; [mjtOBIBIC 



*SDI .SW,UBAR\N,BAR %CALL S.STR1 
#P . VCID , R10\N, BAR %CALL S.LDR1 
mPDNER.Rl 

#P0NER.R1 .BUF %JNZR0 U.DONX 
#P.M0D.R1O\N,BAR 

#MD.SPD,BUF %CALL U . GMST 

ir<SUSP'<'DERR>.RO.BUF %JMP UNLOCK 



SAVE ERROR CODE 

CU52EC31RKVIRT CIRCUIT ID S FLAGS 

[U52EC3IIF ERROR ON AVAILABLE SEO . AFTER ONLINE FA 

[U52EC3I THEN FATAL ERR AND DONE/ELSE SET #PDNER 

BARiPTR TO PKT MODIFIERS 

RO'MUTEXED SDI STATUS 

CLR SO ONLINE CAN WORK AGAIN 



IXSUSP-I-XCMP+DERR) . RO, BUF %JMP UNLOCK ; CLR SO ONLINE CAN WORK AGAIN 



*** 
««« 



U . ONLR : 
U , ONLY : 



FCT READ COMPLETE ENTRY POINT ««» 

CHECK FDR ECC ERROR «»« 

MOV #BFSV,R6 XCALL U.CLRS 

ADO ffSDI . UB , UBAR\N , BAR %CALL S.LDR7 

ADO #BUF . ST , R7\N , BAR %CALL S.LDRO 

MOV #MD.IMF,R1 %CALL U . TMDA 

CLR\T RO '/.JNZRO U.0NL2 

BIT DBECCRO 

NDP\T '/.CNZRO ECCC 

M0V\F #<ST.MFE+SC.ECC>.R3 %JZR0 U.ONLI 

UNCORRECTABLE ECC OR EDC ERROR - INVOKE RECOVERY 



CLEAR BUFFER SERVICE 
R7=BUFFER POINTER 
I 1 6K 1 R0 = BUFFER STATUS WORD 

IF IGNORE MEDIA FORMAT ERROR MODIFIER SET 

THEN HE DOESN'T CARE/MAKE STATUS EO O 
IF ECC ERROR 

THEN CALL ECC ROUTINE 
IF CORRECTED THEN CONTINUE 



ADD *SDI .RC,UBAR\N.SAR %CALL S.LDR1 

ADD #P . RS06, R10\N . BAR %CALL S.LDRO 

ASSUME ONLRECEO.BITIS 

AND #L0NIB«2S6. ,R1 %JMSB U.ONLH 

MOV <!>8.,0 XCALL S.RRR1 

BIS #DNLREC , R 1 , BUF 

INVOKE LEVEL 1 ERROR RECOVERY <*• 

NOP '/.CALL U.RREC 

MOV *<XCMP ! DERR> , R6 '/^RNZRD 

BIS #ERR1P,R6 %CALL U.CLRS 

ADD #50 I . B1 , UBAR\N , BAR XCAIL S.CLRB 



R1=FCT COPIES 
ROsCOPY LEVEL 

MAKE SURE ONLINE RECOVERY EQ MSB 
ISOLATE FCT COPIES 
SWAP BYTES OF COPIES 
ACTIVATE COPY COUNT 



GO DO LEVEL 1 ERROR RECOVERY 
IF STARTED THEN RET 
ZAP DRIVE ERR.XCMP a LEV 1 ERR 
CLEAR LEVEL 1 ERROR RECOVERY 



"1. 
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KDBSO . MICROCODE . , 22 -APR- 1988 11:16:48.97 



KOBUP DIGITAL EQUIPMENT CORP. 

MSCP AND DUP COMMAND ROUTINES 



2901 ASSEMBLER VERSION 33 



0O3eo4 
003605 
003606 



003607 
0036 1 O 
00361 I 

003612 
0036 1 3 
0O36 1 4 
0036 1 5 
0036 1 6 
0036 I T 
003620 
003621 



003622 
003623 
003624 
003625 



003626 
0O3627 
0O363O 
0O363O 



010550 
013440 
034540 



01 8543 
003740 
010547 

01O547 
010547 
01OS47 
03454 1 
010547 
033T43 
016503 
033763 



010547 
1 33640 
010543 
03376 1 



000S4S 
010543 



007010 
000000 
OOOO 1 7 



0001 10 
O1033S 
007012 

007013 
007014 
00701 1 
003377 
007002 
000105 
000003 
0101 12 



007002 
000255 
007000 
010245 



ooooso 

007002 



1256 14 
1 25505 
1 1 3520 



0 1 OOOO 
103S73 
1 35630 

1 25630 
1 35630 
1 35574 
000000 
135575 
125 175 
OOOOOO 
043573 



135576 
1 25505 
135610 
043554 



OOOOOO 
1 33365 



ADO 
NOP 
AND 



IDP . RS06, R10\N , BAR %CALL 
%CALL 

#L0NIB,RO %JMP 



. DECB 
. RELC 
. ONLD 



CALCULATE CDC AND VERIFV «• 



XOR 
MOV 
ADD 

ADD 
ADD 
ADD 
AND 
ADO 
MOV 
XOR 
MOVVT 



#<ST.0AT!SC.HDR>,R3\N 

#M05 1 2SL0BVT , 0 %JZR0 U.ONLC 

iHBUF . BC , R7\N , BAR %CALL S.CLRB 
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GO DECR RO AND RESET 

I16KIRELEASE THE BUFR CNTRL BLKS 
ISOLATE COUNT 



IF HEADER COMPARE ERROR 

THEN DO ERROR RECOVERV 
ZAP BVTE COUNT 



#BUF , U 1 , R7\N , BAR %CALL 
#BUF , U2 , f!7\N , BAR '/.CALL 
*BUF . CP , R7\N , BAR '/.CALL 
#LOBVT . R 1 , BUF 
#BUF . BP , R7\N. BAR XCALL 
#69 . , R3 %CALL 
(BUF I , R3\N 
#<ST . CNT-I-SC . EDO , R3 %JNZRO U.ONLG 



CLRB 
CLRB 
LDR 1 

LDR2 
CKED 



COUNT 

gr oup 



BVERVTHING COOL - CHECK PACK FORMAT •»« 

ADD *BUF . BP , R7\N . BAR %CALL S.LDR3 

OR IKMDS 1 2SH IBVT , 0 . RO %CALL S.RELC 

ADD *FCT .MO , R3\N, BAR %CALL S . XORO 

MOV\T #<ST .MFC'I'SC . N12> , Rl XJNZRO U.ONLX 



CLEAR LOWER ADR 
CLEAR UPPER ADR AND 
[mjtOBI get si s 
[mjt061 and strip off 
[ 1 6K I R2 sBUFFER PTR 

II6K]R3:EDC START */G0 CALC EOC 
IF EDC-S NE9 

THEN DO RECOVERY 



[16K1R3>FCT DATA BUFFER PTR 
[16K1TEST FOR HI BYTE OF MODE CODE 
[16K1G0 XOR RO WITH (BUF) 

; IF NOT IN 512-BYTE FORMAT THEN ERROR 



PUT VOLUME IDENTIFIER INTO SUBUNIT CHARACTERISTICS BLOCK »• 



010543 007003 



003631 033443 000005 133702 U.ONLL: 



ADD #<SD I . V 1 - 1 > , UBAR , 0 

ADO #FCT . V 1 , R3\N , BAR %CALL 

ASSUME SD I , V2 , EO , SD I . V 1 ■*■ 1 

ADO #FCT . V2 , R3\N , BAR %CALL 

SET UNIT FLAGS, MU L T I ■ UN I T CODE 



FILL IN UNIT SIZE (IN LBN'S) 



STBFLO 
STBFLG 
, UNIT ID 
U . SUNI 



( U52EC2 ] 0:START OF SEQUENTIAL STORE AREA:(EI21] 
[U52EC21GET AND SAVE VOLUME ID LO 
MAKE SURE SEQUENTIAL 

[US2EC21GET AND SAVE VOLUME ID HI 



ETC . 
SET 



IN UNIT, MEDIA TYPE ID'S 



003632 
003632 
003633 
003633 
003634 



003634 
003635 
003635 



003636 
KDBUP 



0 10545 
0 10545 



010545 
0 1 0545 



007075 
007076 



00706 1 
007082 



133365 
133365 



133365 
133385 



ASSUME <P . UNSO- 1 > , E9 , P . SHST 

ADD #SDI . L 1 , UBARVN , BAR %CALL STBFLG 

ASSUME P . UNS 1 , EO, P . UNSO+ 1 

ADD #SDI . i2 , UBAR\N , BAR %CALL STBFLG 

ASSUME P . VSEO, EO , P . UNS1 + I 

FILL IN VOLUME SERIAL NUMBER <<* 



ADD 

ASSUME 
ADO 



*SDI . V 1 , UBAR\N , BAR %CALL STBFLG 
P . VSe I , EO , P . VSEO+ 1 

OSDI . V2 , UBAR\N , BAR %CALL STBFLG 



MAKE SURE 9 SET UP RIGHT 

{V05I GET AND SAVE LBN'S IN HOST AREA (LO) 

MAKE SURE SEQUENTIAL 

[V051 GET AND SAVE LBN'S IN HOST AREA (HI) 

MAKE SURE SEQUENTIAL 



[V05] GET AND SAVE VOL SERIAL NUMBER LO 

MAKE SURE SEQUENTIAL 
(V05I ROiVOL SERIAL NUMBER HI 



; ««« MAKE SURE LAST TWO WORDS ARE ZERO *«* 
007030 135630 ADO VP . RC TS , R 1 0\ N , B AR XCALL S.CLRB 
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ZAP WORD 22 
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#P . RBNS, RtOSN , BAR %CALL S.CLRB 
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ZAP WORD 23 



ENTRY POINT #3 - ONLINE ERROR EXIT POINT *** 
GENERAL EXIT POINT FOR ALL MSCP TERMINATIONS *** 

ADO *SDI .SW.UBAR\N,BAR %CALL S.LORO : RO < APPROPRIATE STATUS CODE 

PACKET COMPLETE EXIT - RO HAS STATUS CODE »** 



003B4 1 
003S42 
0O2843 
003644 



003645 
003848 
003647 
0036SO 
00365 1 
003652 



033446 
033450 
0 1 3440 
010S45 



010545 
0 13440 
0 13448 
1 34580 
035540 
010545 



OOOO 1 o 
OO0006 
OOOOOO 
007025 



007003 
OOOOOO 
000006 
013034 
003304 
007025 



1 337 1 1 
1 32377 
1 25505 
1 35600 



1 25E30 
125476 
OOOOOO 
1 45474 
1 25474 
1 05630 



MOV R10,R6 %CALL U.ULKA 

MOV R6,R10 %CALL U.C2ED 

NOP %CALL S . RELC 

ADO #SOI . DM, UBARVN , BAR %CALL S.LDR6 



SAVE RIO IPKT PTR) IN R5 
GO CHANGE TO END PKT 

116K]RELEASE ALL BUFFERS(JUST IN CASE I 
(U52EC1]IF CMD WAS OVERLAPPED 



EXIT POINT TO CLEAR SOI STATUS AND DEACTIVATE A PACKET ««» 



ADO 
NOP 
TST 
ANO\T 
BIC 
ADD 
. PAGE 



#SD I . SW, U8AR\N , BAR %CALL S.CLRB 
%CALL U . GMST 



( U52EC 1 ] ZAP STATUS 
GET MUTEXED SOI STATUS I N RO 
(U52EC1]IF R6(S0I.0M) EQ O 
#<DRVOL + DRAVL*OROUP> . RO, BUF r.JZRO UNLOCK; [U52EC1] THEN ZAP STATUS/FREE D . PROC/RETU^N 
#< XCMP I BFSV I OERR> , RO, BUF 7.CALI UNLOCK: [U52EC1] ELSE JUST ZAP XCMP B BFSV/RETURN 
#SD I . OM, UBARVN , BAR %JMP S.CLRB : (U52EC11ZAP S 0 I . OM/RE TURN 



KDBUP 
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ROUTINE NAME: 

U.SCCH (MSCP SET CONTROLLER CHARACTERISTICS) 
'IMMEDIATE COMMAND' 

FUNCTIONAL DESCRIPTION: 

THIS ROUTINE WILL PERFORM THE MSCP 'SET CONTROLLER 
CHARACTERISTICS' COMMAND FOR THE CONTROLLER. 



INPUTS: 

RIO 



OUTPUTS : 

MSCP 



POINTER TO MSCP PACKET 



END' PACKET QUEUED TO THE HOST. 



VERIFY MSCP VERSION NUMBER *•» 



000001 

003&53 
003 G54 
003G55 
003656 
003657 
0036SO 



003G61 
003862 
003663 
003664 



003666 
003666 



003740 
0337 6 1 
0 1 3440 
03444 1 
010S50 
033761 



01 0550 
01 3740 
01 3740 
000560 



00000 1 
O 1 0005 

oooooo 

0 1 000 1 
007010 
010006 



0O70 1 2 
007200 
007 174 
00001 1 



033740 000170 



033740 000023 



M. SCCL 
U . SCCH ; 



1 22263 
042506 
122255 
002506 
1 3SS73 
042SO6 



1 2SS73 
1356 16 
1356 16 
010000 



MD . FKC 



MOV OM.SCCL.O '/.CALL 
MOV\T #<P . MOD-P> , R 1 '/.JNZRO 

NOP '/.CALL 

CLR R1 7.JN2R0 

ADD #P . VRSN . R 10\N , BAR %CALL 
MOV\T #<P . VRSN - P> , R1 %JNZRO 

SET HOST TIMEOUT «<> 

ADO «P . HTMO , R10\N , BAR %CALL 

MOV mnOSTMO.SAR %CALL 

MOV #TMR.MC,BAR %CALL 

ADD #<P . CTMO- 1 > , R10.0 

SET CONTROLLER TIMEOUT <<« 

MOV «CTMaUT,RO %CALL 



TSTMOD 
U . CMDA 
MLN40 
U . CMDA 
S . LDRO 
U . CMDA 



S . LDRO 
S . STRO 
5 . STRO 



Icmol Modifier allowed for 0P.5CC 

[chio] test for reserved modifier bits [rae021 
it set then error [rae02]. 

test that msg 1eng is large enough [raa03] 
if not declare error [rao03] 

ROsMSCP VERSION NUMBER 

IF NEO 0 THEN INVALID COMMAND 



ROiHOST TIMEOUT IN SECS 
SAVE HOST TIMEOUT 
START HOST TIMER 

0:START OF SEQUENTIAL STORE AREA 



STORE CONTROLLER TIMEOUT 



SET CONTROLLER HARDWARE /SO F TWARE VERSION NUMBERS *«* 



ASSUME 
MOV 



P . CSVR, EQ , P . CTMO'I' 1 
*C0DVER,RO %CALL 



MAKE SURE SEQUENTIAL 

ROiCONTROLLER SW VERSION NUMBER / 
SET IN HW VERSION NUMBER. 



003667 000550 0O0O13 



003670 
003671 
003672 



010550 
034540 
0 1 3740 



O0701 1 
003330 
007 1 70 



1 25573 
OOOOOO 
1 35574 



SET CONTROLLER ID NUMBER >«< 

ADD #<P . CNTO- 1 > . R 10 , 0 %CALL U.SCID 

SET CONTROLLER FLAGS **' 

ADD IVP . CNTF , R 10\N , BAR XCALL S .LDRO 

AND *CFLAGS , RO. BUF 

MOV *CNTFLG,BAR %CALL S.LDR1 
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GO SET CONTROLLER ID 



ROiCONTROLLER FLAGS 

ISOLATE FLAGS THAT CONTROLLER SUPPORTS 
R1:0LD FLAGS 
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003673 
003674 



13454 1 
0331 41 



000377 
003000 



O 10000 
1 02303 



HI BVTE OF CNTFLG IS CON . ST (VAX PURGE, ERROR INTERRUPT FLAGS, ETC) «>« 
%JMP U.IMEX 



AND #HIByT, R1 

OR R0,R1,BUF 
. PAGE 



CLEAR OUT OLD CONTROLLER FLAGS 
SET IN NEW ONES/TAKE IMMED CMO EXIT 



Q 
< 

a 

II 

cc 
O 
u. 

(A 
U 
CO 
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ROUTINE NAME: 

U.SUIO (SET UNIT ID) 

FUNCTIONAL DESCRIPTION; 

THIS ROUTINE WILL SET THE UNIT IDENTIFIER IN THE AREA 
POINTED TO aV REGISTER 9. 



UBAR 

0 



POINTER TO SDI CONTROL BLOCK 
POINTER TO UNIT ID STOREAGE AREA 



OUTPUTS : 

UNIT ID IN AREA POINTED TO BV 9 



003675 
003C76 
003ST6 
003677 
003677 
O03700 
O03701 



010545 007037 1333S5 U.SUID: 
010S45 007040 133366 



010545 
010545 
133540 



0O704 1 
007042 
000002 



1 23365 
1 35604 
1 03370 



ADO iDSDI . II , U8AR\N , BAR %CALL STBFLG 

ASSUME P . UNT I , EO, P . UNTOt 1 

ADO «SD I . 12 , U8AR\N , BAR %CALL STBFLG 

ASSUME P . UNT2 , E9. P . UNT 1 « I 

ADD mSO I . 13 , UBAR\N , BAR %CALL STBFLG 

ADD »SD I . T I , UBAR\N , BAR %CALL S.LLSO 

BIS ODCLASS.RO %JMP STROLS 

. PAGE 



GET AND STORE UNIT ID #1 

MAKE SURE SE9UENTIAL 

GET AND STORE UNIT ID #2 

MAKE SURE SE9UENTIAL 

GET AND STORE UNIT 10 #3 

RO=DRI»E TYPE ID (LO 8YTE1 

SET IN DISK CLASS/STORE/RETURN 
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ROUTINE NAME: 

U.SUNI (SET UNIT ID, MEDIA TYPE, 



FLAGS , 
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ETC . ) 



FUNCTIONAL DESCRIPTION: 

THIS ROUTINE WILL SET THE UNIT FLAGS, MULTI-UNIT CODE, 
THE UNIT IDENTIFIER, THE MEDIA TYPE I DE N T I F t ER , THE SHADOW STATUS, 
AND THE SHADOW UNIT INTO THE END PACKET POINTED TO BY RIO. THIS 
FORMAT IS USED BY MSCP 'GET UNIT STATUS", 'ONLINE', AND 'SET UNIT 
CHARACTERISTICS' COMMANDS. 



I NPUTS : 



R19 POINTER TO MSCP END PACKET 

UBAR POINTER TO SDI CONTROL BLOCK 



OUTPUTS: 

MSCP 



'END' PACKET WITH ABOVE DESCRIBED FIELDS FILLED IN 



993702 000550 099997 123401 



AOD #<P .MLUN- 1 > , R19, 9 SCALL U.MLUN 

SET UNIT FLAGS AND UNIT ID FIELDS •** 



003703 
003703 



010545 007060 123365 



ASSUME 
ADD 



P . UNFL . E9,P . MLUN+ 1 



9:START OP SE9UENTIAL STORE AREA 



MAKE SURE SEQUENTIAL 



003704 000559 9900 13 133675 



#801 .UF,UBAR\N,BAR %CALL STBFLG r(V951 GET AND STORE UNIT FLAGS 
FILL IN UNIT IDENTIFIER «*• 
ADD *<P . UNTO- 1 > , R19. 9 %CALL U.SUID 



OiSTDRE AREA/GO SET UNIT ID 



003705 

993705 010545 00797 1 
993706 

093706 010545 007972 



003707 

003707 034449 000000 
0037 19 

003710 934449 000000 



1 23365 
1 23365 



133370 
1 03370 



FILL IN MEDIA TYPE IDENTIFIER ««« 

ASSUME <P . MED 1 - 1 > , EO , P . UNT3 

AOD #SD I . Ml . UBAR\N , BAR %CALL STBFLG 

ASSUME P . MED2 , E9 , P . MED 1 + 1 

ADD #SDI . M2. U8AR\N,BAR %CALL STBFLG 



MAKE SURE Q SET UP RIGHT 

[V05) GET AND STORE 1ST WORD OF MEDIA TYPE 

MAKE SURE SEQUENTIAL 

IV051 GET AND STORE 2ND WORD OF MEDIA TYPE 



FILL IN SHADOW UNIT AND SHADOW UNIT STATUS 



ASSUME 
CLR 

ASSUME 
CLR 
. PAGE 



P . SHUN , EO , P . ME02+ 1 

R9 %CALL STROLG 

P , SHST , 69, P . SHUN+ 1 

RO %JMP STROLG 



MAKE SURE SEOUENTIAL 

zero Shadow unit (new MSG 

MAKE SURE SEQUENTIAL 

ZAP SHADOW STATUS/RETURN 



; !Et21 1 
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0037 1 1 


03344? 


OOOOOS 


000000 


U . ULKA : 


MOV 


U8AR , R7 








R7=SDI CONTROL BLK PTR 


0037 1 2 


O30S47 


007022 


000000 




ADD 


#SD I . PO . R7 , BAR 








BAR,R7:0UeUE HEAD POINTER 


0037 13 


0337 1 0 


000003 


0 1 0000 


U . ULNK : 


MOV 


t BUF ) , R 1 0 








RIOsPTR TQ QUEUE HEAD 


0037 1 4 


0 13440 


007010 


1 35602 




MOV 


R 1 0, BAR 


%CALL 


5 


LD10 


RIOsPKT STATUS i NEXT LINK 


0037 1 S 


0 13740 


003000 


000000 




MOV 


#0,BUF 








FREE THIS PACKET 


0037 1 6 


1 1 S5S0 


000300 


010000 




BIC 


#0 .STAT , R1 0\N 








ISOLATE NEXT LINK FIELD 


0037 1 7 


034470 


010010 


143720 




CLR\T 


RIO 


%TZR0 






IF SQ 0 THEN LAST PKT 


003720 


013440 


007007 


1 OS626 




MOV 
. PACE 


R7,BAR 


%JMP 


S 


ST10 


RESET QUEUE HEAD 
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ROUTINE NAME: 
U . ULNK 



(UNLINK PACKET FROM QUEUE HEAD) 

PACKET FROM A QUEUE HEAD PASSED 



FUNCTIONAL DESCRIPTION; 

THIS ROUTINE WILL UNLINK 
IN R7 AND BAR. 



o 



R7 , BAR 
UBAR 



POINTER TO QUEUE HEAD 

POINTER TO SDI CONTROL BLOCK (U.ULKA ENTRY) 



OUTPUTS: 

CURRENT PACKET RELEASED 
NEXT PACKET REMOVED FROM QUEUE 



NONZERO 
ZERO 



POINTER TO NEXT PACKET 
NO MORE PACKETS IN QUEUE 
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ROUTINE NAME: 

U.STUD (SERVER TASK FDR UTILITIES AND 0 1 AGNOST I CS , AKA DUPI 

FUNCTIONAL DESCRIPTION: 

THIS ROUTINE PERFORMS THE INITIAL VALIDATION OF THE DUP COMMAND 
AND VECTORS INTO THE VECTOR TABLE TO PROCESS EACH LEGAL COMMAND. 

INPUTS : 

CCsZERO IF VIRTUAL CIRCUIT IS OUP (DIAGNOSTIC/UTILITIES PROTOCOL) CIRCUIT 
ROtOPCODE OF DUP PACKET 

OUTPUTS; 

DUP COMMAND IS PERFORMED, RETURN TO IDLE LOOP. 

DMODE AND OMBEG FLAGS IN RLL AND DM DATA BASE MODIFIED. 



OQ3721 013440 

003722 011S40 

003723 030S4Q 

003724 133S40 



01OOOO 
0100QS 
02Q330 
002377 



052 1 76 
1 I 223 1 
1 1 223 1 
OOOOOQ 



TST\F 
SUBC 
ADD 
BIS 
. PAGE 



RQ %JNZRO U.VCER 

#MAXSTC,RO\N XJZRO U . CMER 

#STDTBl ^ laLOBVT , RO %JCRV U . CMER 
#HIBVT , RO, PAR 



BR IF ILLEGAL VIRTUAL CIRCUIT 

IP OP CODE EQ 0 THEN ERROR/CHK HI RANEE 

IF SO, ERROR: ELSE DISPATCH 

ON OUP OPCODE 



KDBUP 
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o 











U . GSST : ; ADD 


#<P . BCNO- 1 > , Rl 0 . 0 %JMP 


U . GSST 


IN VECTOR TABLE 


003T2S 


033740 


OOO 1 02 


010000 


MOV 


#'B.RO 








003728 


1 33S40 


000 1 04 


1 23370 


BIS 


##'0,RO 


%CALL 


STROLG 


SET DEFAULT FILE EXT TO 'BDA' 


003727 


033740 


000101 


010000 


MOV 


#" A . RO 








003730 


t 1 4544 


000040 


0 10000 


SIT 


#DMSEG, RLL 






SEE IF A DM PROGRAM IS EXECUTING 


00373 1 


1 33560 


010010 


053732 


BIS\T 


#BTROTH , RO 


%TNZRO 




SET 'BETROTHED' STATE IF SO 


003732 


1 33S40 


000001 


1 33370 


BIS 


#STDALN , RO 


%CALL 


STROLG 


ALSO SET -STANDALONE' BIT 


003733 


0 1 3440 


oooooo 


1 35534 


NOP 




%CALL 


S . FUNB 


[ 16KIUBAR:DM.SEG ADDRESS 


003734 


010545 


007008 


1 23365 


ADD 


#DSTSL , UBAR\N 


BAR %CALL 


STBFLG 


(16K1MDVE PROGRESS INDICATOR 


00373S 


0 1 0545 


007007 


1 33365 


ADD 


#DSTSH , UBAR\N 


BAR %CALL 


STBFLG 


I1SKIFR0M DM.BEG+DSTSL I DM . B E G tOS TSH 


003736 


033740 


OOOOOO 


1 1 2420 


MOV 
. PAGE 


#ST . sue , RO 


%JMP 


U . C2EP 


AND RETURN SUCCESSFUL 



G 



ROUTINE NAME: 

U.GSST (GET DUST STATUS COMMAND! 

FUNCTIONAL DESCRIPTION: 

THIS ROUTINE PERFORMS THE GET DUST STATUS COMMAND 



PACKET OFFSET OF P.BCN1-1 



OUTPUTS : 

DUST STATUS 
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ROUTINE NAME: . 

U.EXSP (EXECUTE SUPPLIED PROGRAM) 
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FUNCTIONAL DESCRIPTION: 

THIS ROUTINE PERFORMS THE EXECUTE SUPPLIED PROGRAM COMMAND. 

INPUTS: 

BIT 'DMBEG' TESTED IN RLL 



O03737 
003740 



133544 
1 14544 



O 1 0 1 20 
0 1 0020 



047733 
003740 



. EXSP : :Bn 

BIS\F 



#OMBEG,RLL %JMP U.EXSP 

*<DMODe I DXFO , RL L %JNZRO U.STER 



#DXFC,RLL 



%JNZRO IS 



00374 1 


004240 


OOOOOO 


133373 


CLR 


0 %CALL 


U .MIOA 


003742 


1 3044 1 


00000 1 


OOOOOO 


INC 


R 1 




003743 


030548 


000040 


1 25540 


ADD 


*<aFFSET*2> , I UAR %CALL 


S . AXAB 


003744 


03444 1 


OOOOO 1 


OOOOOO 


CLR 


Rt 




003745 


03 1 540 


000020 


OOOOOO 


SU6C 


#DFFSET,R0 




003746 


1 30440 


030000 


035635 


INC 


RO %CNMSB 


UNB . RD 


003747 


033780 


01001 1 


OSZ420 


MOy\T, 


#ST.HST,RO XJNZRO 


U . C2EP 


003750 


013 4 4 1 


OOOOO 1 


OOOOOO 


TST 


Rl 




00375 1 


033780 


01001 1 


052420 


MOy\T 


#ST.HST,RO XJMZRO 


U . C2EP 


003752 


0 10550 


00701 4 


125573 


ADD 


#P.BUF2,RtO\N,BAR. XCALL 


S . L D RO 


003753 


01 3440 


OOOOOO 


1 35534 


NOP 


SCALL 


S . FUNB 


003754 


0 1 054S 


007005 


135616 


ADD 


#DOTCA,UBAR\N,BAR %CALL 


S . STRO 


003755 


00OS45 


000005 


OOOOOO 


ADO 


#<OSTSL - 1 > . USAR. 0 




00375S 


034440 


OOOOOO 


133370 


CLR 


RO %CALL 


STROLG 


003757 


034440 


OOOOOO 


1 33370 


CLR 


RO %CALL 


STROLG 


003760 


0 1 0550 


007020 


1 2336S 


ADD 


#P . LBNO , R 1 0\N , BAR %CALL 


STBFLG 


00376 1 


0 10550 


00702 1 


1 33385 


ADD 


fP . LBN 1 , R 1 0\N , BAR %CALL 


STBFLG 


003762 


133544 


OOO040 


1 1 2303 


BIS 
. PAGE 


«DMBEG , RLL %JMP 


U . IMEX 



I E 1 22 1 
IE122I 
[E122I 
[E122 1 



EXECUTED IN VECTOR TABLE 

I1SK1ERR0R IF PROGRAM ALREADV EXECUTING 

else set DMODE and DXFC then 

wait for DPROC to cir DXFC 

indicating that it is now 

rea 1 1 y in DMODE 
tISKlCLR 0/SET UP XFER PARMS 
PREPARE FOR ADD TO (Rl.IUAR) 
[BDAI BUMP UNIBUS ADDR PAST HEADER 
[clls-raeSI clear EDC incase unb.rd 
CHECK FDR ILLEGAL EC AND ADJUST 
BYTE COUNT FOR HEADER (NO XFER IF NULL) 
IF ILLEGAL BC OR XFER FAILURE THEN ERROR 

[qda] test edc 

[qda] error if not 2ero 

GET ADDR OF CONSOLE TTY FOR DMDT 

I 1 8K)UBAR:ADDRESS OF DM. BEG 

[18K)AND STORE IT AWAY 

(ieKIO=DUST STATUS LOC-1 

[16K1INIT LO DUST STATUS 

[16K1INIT HI DUST STATUS 

(16K1GET S STORE LO OVERLAY ADDR 

M6K1GET i STORE HI OVERLAY ADDR 

DOWNLINE LOAD DONE - START DM 8 EXIT 



is not cal led 



o 



KDBUP 
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ROUTINE NAMES ; 

U.EXLP (EXECUTE LOCAL PROGRAM • NOT LEGAL ON CONTROLLER! 

U.DATA (SEND DATA AND RECEIVE DATA DUP COMMANDS) 

U.SABT (ABORT PROGRAM DUP COMMAND) 

FUNCTIONAL DESCRIPTION: 

THESE ROUTINES PERFORM THE ABOVE MENTIONED DUP COMMANDS. 



BAR : XXQUE (FOR U.DATA) 



o 



0037S3 
003764 
0037SS 



1 1 4S44 
0337SO 
013440 



0O0O4O 
010001 
000000 



010000 
I 52420 
103222 



OUTPUTS : 

NONE 



U . EXLP : :MOV 

U . DATA : :MDV 
SIT 
MOV\T 
NOP 

U.SABT-. ;BIC 

. PAGE 



#ST . CMD , RO 

#XXOUE , BAR 
#DMBEG , RL L 
#ST . CMD , RO 



7.J 2R0 
%JMP 



. C2EP 
. LNKP 



#<DXPC I DMBEO , RLL %JMP U .IMEX 



EXECUTED IN VECTOR TABLE 

EXECUTED IN VECTOR TBL - XX:MR OR MW 
VERIFY THAT A PROGRAM IS EXECUTING 
IF NOT, COMMAND ERROR 
LINK PACKET ON OUEUE AND EXIT 

[ 1 6KIEXECUTED IN VECTOR TABLE/CMD ALWAVS SUCCEEDS 
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U.PROC BUFFER ALLOCATE, READ, AND WRITE ROUTINES 



.SBTTL U.PROC BUFFER ALLOCATE, READ, AND WRITE ROUTINES 
+ a9-AUG-a3 UDASO-A Version 5 MICROCODE 

ROUTINE NAME: 

U.CSOI (CHECK SOI STATUS) 

FUNCTIONAL DESCRIPTION: 

THIS ROUTINE ANALYZES THE SDI STATUS OF THE INTERCONNECT 
ASSOCIATED WITH THE SDI CONTROL BLOCK POINTED TO BY UBAR.THE 
FOLLOWING CHECKS/ACTIONS ARE PERFORMED: 

'SLAT- FLAG IS SET THEN ENTER THE A T T E N T I 0 N / L 0 G ROUTINE. 
'RVCT' FLAG IS SET THEN ENTER THE REVECTORING DISPATCHER. 
'XCMP' FLAG IS SET THEN ENTER THE TRANSFER COMPLETE ROUTINE. 
'BFSV FLAG IS SET THEN ENTER THE BUFFER SERVICE ROUTINE. 
■BFRO' FLAG IS NOT SET THEN RETURN. 
ELSE FALL INTO THE BUFFER ALLOCATION ROUTINE. 



1 . 


I F 


THE 


2 . 


IF 


THE 


3 . 


IF 


THE 


4 . 


IF 


THE 


5 . 


IF 


THE 






ELSE 



BIT #PKIP,R1 
R1 

UBAR 



SENSE OF PKIP BIT IN SDI STATUS 
SOI CONTROL BLOCK STATUS 

POINTER TO SDI CONTROL BLOCK TO STATUS CHECK 



003766 114541 O1O04O 102101 U.CSOI: BIT 



003767 
003770 
00377 1 
003772 
003773 
003774 



114 5 41 
0 1454 1 
0 1454 1 
0 1454 1 
000545 



010200 
010200 
O 1 O 1 oo 
0 I 0020 
0 1 7006 



013233 
004137 
005230 
014147 
177777 



BIT 
BIT 
B I T 
8 I T 
ADD\F 
ASSUME 
. PAGE 



#SLAT,R1 

#RVCT . R 1 
#XCMP , R1 
#BFSV , R1 
»BFR0 , R 1 
#SDI . UB , UBAR, 
U . ALDC , EO. . 



%JZRD U 

%JNZRO U 
°/.JNZRO U 
XJNZRO U 
%JNZRO U 
, BAR r.RZRO 



LOGS 
. RVCT 

XCMP 
. BFSV 



IF PKIP EO O THEN GO 00 SEEK ORDERING 

IF LOG OR ATTENTION TO SEND 

THEN GO PROCESS/IF REVECTORING REQUIRED 

THEN GO DO IT/IF TRANSFER COMPLETE 

THEN GO PROCESS/IF BUFFR SERVICE 

[tSKlTHEN GO PROCESS/IF BUFFER REQUEST NOT SET 

[U52EC1] THEN RETURN/ELSE 8AR:PTR TO U.PROC BCS 

MAKE SURE U.ALOC FOLLOWS 



KDBUP 
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BUFFER CONTROL BLOCK ALLOCSTION ROUTINE 
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^1 



.SBTTL BUFFER CONTROL BLOCK ALLOCATION ROUTINE 

; + 

ROUTINE NAME: 

U.ALOC (ALLOCATE BUFFER CONTROL BLOCKS) 

FUNCTIONAL DESCRIPTION: 

THIS ROUTINE PERFORMS THE BUFFER CONTROL BLOCK ALLOCATION. BUFFER 
CONTROL BLOCKS WILL BE ALLOCATED FROM THE BUFFER CONTROL BLOCK LIST, 
BUFFER CONTROL BLOCKS ARE FREE IF THEIR LINK POINTER (FIRST WORD) IS ZERO 
OTHERWISE THEV ARE IN USE. A RING WILL BE FORMED USING UP TO 33 OF THE 
BUFFER CONTROL BLOCKS. 



I NPUTS : 

UBAR 
0 



POINTER TO SDI CONTROL BLOCK 
POINTER TO SDI.UB 



OUTPUTS : 

UPDATED SDI CONTROL BLOCK 
BUFFER CONTROL BLOCK RING 



AAAAAAA 



L L 

L L 

L L 

L L 

L L 

L L 
LLLLLLL LLLLLLL 



A 
A A 
A A 
AAAAAAA 
A A 
A A 
A A 



TTTTTTT EEEEEEE 



BEEEEE 

E . 



003774 
003775 
003776 
003776 



003777 
004000 



033703 
0337B6 



0OO0O3 
010060 



OOOOOO 
0423TS 



013740 007256 OOOOOO 



MOV (BUF),R3 

MOV\T #<SUSP ! SFRO> , R6 %JNZRO 

ASSUME BUF.NL.EO.O 

MOV #TEMP,BAR 



[U52EC1 1 [ 1SK1R3=PTR TO U . PROC BUFR CNTRL BLK 
[ U52EC1 1 [ 1 SKI IF ALREAOV ALLOCATED THEN CLR 
MAKE SURE BUF.NL IS ZERO 
set up to init current buf ct 1 blk pt r ; [ E 1 2 1 ] 



BFRQ/RE URN 



CHECK FOR ZERO BYTE COUNT (SEEK. NO TRANSFER, AND SUCCESS] «»• 



0 1 3740 
11 4540 



003000 
010377 



1 35224 
O 1 4005 



MOV 
BIT 



»0 , BUF 

#H I8VT , RO 



%CALL 
%JNZRO 



U . CKTC 
1 0$ 



CLR BOB PTR, CHECK XFER COUNT ;(E1211 
IU52EC11IF O THEN DO COMPLETION PROC ESS I N G ; E E I 2 1 1 



SEEK ONLV, MUST WAIT FOR SEEK TO COMPLETE <«> 



00400 1 


0 1 054S 


007000 


1 35573 




ADD 


ll>SDI .ST, UBAR\N,BAR %CALL 


S . LDRO 


[ U52EC 1 1 RO>SD I STATUS 


O040O2 


014540 


000002 


0 1 0000 




B I T 


*5eEK,R0 




[U52EC11IF SEEK STILL GOING 


0O40O3 


013440 


0 1 0000 


027777 




NOP 


%RNZRO 




IU52EC1I THEN RETURN 


0040O4 


03444O 


OOOOOO 


114472 




CLR 


RO %JMP 


U . XCMA 


(U52EC11 ELSE DONE / GO F I N I SH COMMAND 


0O40O5 








10* : 


ASSUME 


<SECSZ«2> , EO, 5 1 2 . 






















IF XFER CNT < 2»«24 


0O4005 


1 3374 1 


010200 


164 127 




MOVNF 


#BIT1S,R1 %CZRO 


DIV512 


THEN R1 aOUO , RO: REM/ELSE SET BIG OUO 


004006 


1 3046 1 


0 10OO1 


0540O7 




I NC\T 


R1 %TNZRO 




IF REMAINDER > 0 THEN INCR R1 


KDBUP 




KDBSO. MICROCODE 


, 22-APR 


-1966 11 


: 1 6 : 48 . 97 







[E121 1 
IE12t 1 
IE121 ] 
(E121] 
(E121 I 
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€3' 



BUFFER 


CONTROL 


BLOCK ALLOCATION 


ROUTINE 












; «*« 


CALCULA 










; «* * 


SECTORS 










; *** 


[ ( GROUP 


004007 


010S45 


007022 


1 35602 




ADD 


004010 


010550 


007030 


125575 




ADD 


00401 1 










ASSUME 


00401 1 


010545 


007074 


1 25606 




ADO 


0040 1 2 


131146 


OOO0O2 


OOOOOO 




SUB 


0040 1 3 


1 12 14 1 


000006 


0 1 OOOO 




CMP 


0040 1 4 


0334S7 


02000 1 


1 44027 




MOV\T 


00401 5 


O1054S 


0070SS 


1 2SS06 




ADD 


0040 1 6 


010550 


007026 


1 35S73 




AOD 


0040 1 7 


13 1146 


OOOOOO 


0 1 0000 




SUB 


004020 


010545 


007066 


1 25560 




ADD 


00402 1 


0 1 0550 


007027 


1 35606 




ADD 


004022 


132 146 


000007 


OOOOOO 




RSUS 


004023 










ASSUME 


004023 


010545 


007074 


1255 60 




ADD 


004024 


13 1 147 


000002 


0 1 OOOO 




SUB 


004025 


112 14 1 


000007 


OOOOOO 




CMP 


0O4O26 


033467 


020001 


1 44027 




MOV\T 


004027 


0 13740 


007036 


1 2SS25 


20$ : 


MOV 


004030 


0 1 0545 


0070 1 4 


135625 




ADD 


00403 1 


1 1 2547 


000041 


OOOOOO 




CMP 


004032 


033767 


02004 1 


044033 




MOV\T 


004033 


0 1 0550 


007006 


1 35574 




ADD 


004034 


0 13740 


007 144 


125617 




MOV 


004035 


03344 1 


000007 


010000 




MOV 










; ** * 


BUFFER 


00403 6 


033742 


00020 1 


135532 




MOV 


0O4037 


0 13440 


007000 


010000 




MOV 


0O4040 


03 1442 


000002 


OOOOOO 


U . ALOH : 


DEC 


00404 1 


0 13702 


0 1 0003 


1 04062 




MOV 


004042 


O30S60 


01 70I 5 


0S4040 




AOD\T 










; *** 


UNUSED 


004043 


0 1 0540 


00700S 


135623 




ADD 


004044 


0 1 3740 


007256 


125572 




MOV 


00404S 


033447 


013000 


01 4052 




MOV 
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MIN(SECTORS IN RE9, 



fSDI . PO, UBAR\N. BAR %CALL S.LD10 
#S .SECS , R10\N , BAR %CALL S.LDR2 
LBNMSK, EO, LOBVT 

#SDI . 12,UBAR\N.BAR %CALL S.LLSI 

R2,R6 

R6,R1 

R1 ,R7 %JCRV 20$ 



«SDI . GC 
*S . GRUP 
RO , RS 
#SDI . TG 
#S . TRflK 
R7 , R6 
LBNMSK 
#SD I . 1 2 
R2 , R7 
R7 , R1 
R 1 , R7 
#SEX2SK 
#SDI .SS 
#BUFLMT 
#BUFLMT 
#P .OPCD 
#OPCODE 
R7,R1 



,UBAR\N,BAR '/.CALL S.LLB6 
,R10\N.BAR '/.CALL S.LORO 



,UBAR\N,BAR V.CALL MULBVT 
,R10\N,8AR %CALL S.LLB6 



EO. LOBVT 

,UBAR\N.8AR %CALL MULBVT 



%TGTE 

.BAR %CALL S.STR7 

,UBAR\N.BAR T.CALL S.STRT 
, R7 

,R7 %TNCRY 
.R10\N,BAR %CALL. S.LDR1 
.BAR %CALL S.SLB1 



K1«SECS/TRK1 - CUR. SEC) 

RIOsMSCP PKT PTR 

R2 a Starting sector 

MAKE SURE MASK IS LO BVTE 

R6 = LBN-s/tracK 

R6 ! LBN'S left in track 

cofflpara against sacs in req 

i* >i. req fits on tracit - 

avoid lengthier computation 

(V05I RSaGROUPS/CVL 
RO = CUR . GROUP 
R6 = GROUP/CY L - CUR . GROUP 

(V051 R7!RS«TRKS/GR0UP 
RS:CUR. TRACK (hi byte has SDI op) 
RSMGRP/CYL-CUR.GRP ) « T RKS /GRP - CUR . TRK 
MAKE SURE MASK IS LO BYTE 

[V05] R7aR6*SECS/TRK 
R7=T0TAL SECTORS THIS GROUP 
IF R7 GTE SECS/REO 

THEN R7=# SECTORS IN REQUEST 
SAVE # SECTORS UNTIL SEEK 
SET # SECTORS B-4 SEEK/IN REQUEST 
[ 1 6K ] [ U526C 1 1 I F R7 GR/EO BUFFER LIMIT 
( 1 6K ) [ U52EC1 1 THEN R7=BUFFER LIMIT 
fetch opcode from MSCP packet ; 
and store low byte in OPCODE ; 
Store alloc limit in R1 (was in ALOLMT) 



IE121 1 

1E121 ! 
1E121 1 
(E121 1 
(E121 ] 

(E121 ] 

( E 1 2 I ] 

[ E 1 2 1 1 
IE12I ] 
IE121 ] 

t E 1 2 1 1 
IE121 I 



[E121 1 



[E121 ] 
[E121 1 
[E121 ] 
1E121 1 



(E12I ] 
IE121 ] 
; ( E 12 I ) 



BUFFER CONTROL BLOCK ALLOCATION LOOP <>> 



#«BCS* 1 . R2 
RO . BAR 



(BUF),R2\N 
IDBUF . LL , RO, BAR 



%UZRO 
%UNZRa 



U . ALOL 
U . ALOH 



[16KIR2a* BUFR CNTRL BLKS/ROaAODR OF 1ST 
BARaRa(ADDR OF 1ST SUFR CNTRL BLK) 
[ 1 6K1 IF LAST BUFFER 

THEN OONE/EXIT 
[16KIIF AVAILABLE { EQ O) THEN PROCESS 



UNUSED BUFFER CONTROL BLOCK FOUND <>> 

#BUF . SD , RO\N , BAR %CALL S.STUB 



#TEMP , SAR 
RO . R7 . BUF 



%CAl L 
% JN ZRO 



S . L DOQ 
t 0$ 



SAVE PARENT SDI CTRL BLK PTR IN BUFFER 



0 : pointer to previous BCB 
update BCB ptr, br i f not 1st BCB 



FIRST BUFFER CTL BLOCK SPAWNS SOME SPECIAL ACTIONS «»« 



004046 
004047 
004050 



OO405 1 
KDBUP 



0 1 OS45 
010545 
033746 



007006 I 356 IE 

007007 125S16 
OO0O60 132375 



000007 104053 
KDB50 . MICROCODE . 



ADO #SD I . UB , UBARXN , BAR %CALL S.STRO 

ADO mSD I . DB , UBARNN , BAR %CALL S.STRO 

MOV #<SUSP ! SFRO> , R6 %CALL U.CLRS 



,22-APR-1988 11:16:48.97 



Store as beginning of upper chain 
store as beginning of lower chain 
get the lower going - we can 
build the buffer chain before 
it needs it . . . 

restore RO (U.CLRS kills it) 



1E121 1 
[E12I ] 

(Etii 1 
iei2i ) 

[E121 I 

I E 1 2 1 1 

[ E I 2 1 ] 

[E121 J 

I E 1 2 1 1 

(E121 ] 
IE121 ] 
[Et21 ] 
[EI21 1 
(E121 ] 

( E I 2 1 ] 



KDBUP 




DIGITAL 


EOUIPMENT CORP.' 


2601 


ASSEMBLER VERSION 


32 
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BUFFER 


CONTROL 


BLOCK ALLOCATION ROUTINE 
















004062 


000640 


007000 


12S616 10$: 


ADD 


#BUF . NL , 0 , BAR 


%CALL 


S 


STRO 




not 1st BCB - chain to prav 


0040S3 


013740 


007 1 44 


135601 20$; 


MOV 


#apCODE . BAR 


%CALL 


s 


LDR7 




g«t MSCP opcode in R7 


OO40S4 








ASSUME 


OP . WRSS , NE , 0 












O04054 








ASSUME 


OP . ERSaS , NE , 0 












O04OS4 








ASSUME 


DP . RPLA5 , NE , 0 












0040S4 








ASSUME 


<OP.RD!OP.ACC!OP.CMP!0P 


0NL>A6 


EO , 0 


0040S4 


0 1 4547 


000006 


0 t OOOO 


B I T 


»6 , R7 










check for d i SK - read 1 ng opcode 


004055 


033447 


0 1 0000 


135101 


MOV 


RO , R7 


%C2R0 


U 


CPRM 




if so, calculate buf params now 


004058 


01 3740 


0O7036 


1 25601 


MOV 


#SEX2SK , BAR 


%CALL 


s 


LDR7 




Get sectors until seek 


00405 7 


0314 47 


000007 


000000 




R7 










Decrement them 


oo4oeo 


02 134 1 


003007 


000000 


DECS 


R7\0 , R 1 , BUF 










and restore - also decrement alloc 


OO406 1 


030540 


01 70 1 S 


01 4040 


ADO 


#BUP . L L , RO , BAR 


%JN2R0 


u 


ALOH 




(16K1IF NEO 0 THEN CONTINUE 



END BUFFER CONTROL BLOCK ALLOCATION LOOP •«> 

MAKE RING AND PRESET U . PROC AND D.PROC BUFFER POINTERS »•> 
Note that the values of BUFLMT and NBCB insure we found at 



least one BCB 



[Et21 1 
1E121 1 
IE121 1 
[E121 I 
IE121 1 
(E12I I 
IE121 1 
[ E 1 2 11 
[ E 1 2 1 1 
!EI21 1 
IE121 1 
t ; (E121 I 
[E121 1 
[E121 1 
Iei211 
[E121 1 
[ei21 ] 
IE12n 



O04062 
OO4063 
004064 
004065 
004066 
004067 



010545 
013740 
013740 
133567 
010550 
033 1 SO 



007006 
007256 
007036 
0 1 0200 
007000 
003007 



135601 
135602 
125573 
1 440S& 
1 25602 
0 10000 



ADD #SDI . UB , UBAR\N , BAR %CALL S.LDR7 

MOV #TEMP,BAR %CALL S.LD10 

MOV #SEX2SK,BAR %CALL S.LDRO 

BIS\T «BLAST,R7 %T2R0 

ADD IDBUF . NL , R IO\N , BAR %CALL S.L010 

OR R7, RIO, BUF 



[ EC0*2 I R7iPTR TO FIRST BUFFER 

[ V05 1 [ EC002 1 RIOi PTR TO LAST ASSIGNED BUF 

R0:# SECTORS UNTIL SEEK 

IF O THEN LAST BUF B-4 SEEK 

RIO : L I NK WORD 

OR IN PTR TO 1ST BUFFER 



CHECK IF MAPPING ACTIVE ON THIS COMMAND AND IF SO INIT MAPPING STRUCTURES if necessary 



004070 


010S4S 


007022 


135602 


00407 1 


010550 


0O7O13 


125574 


004072 








004072 


013740 


037144 


004103 


004073 


033700 


0O0O03 


000000 


004074 








004074 








004074 


0 14540 


000020 


0 1 0000 


004075 


01 6540 


0 1001 1 


004 103 


004076 


013440 


010000 


1O4103 


004077 


01054S 


007 1 1 5 


1 25574 


004 1 00 


01 3440 


010000 


014103 


OO4101 


0 1 3440 


000000 


125232 


004 1 02 


033767 


010026 


05207 1 



ADD 
ADD 

ASSUME 

MOV 

MOV 

ASSUME 
ASSUME 
BIT 
XOR 

NOP 
ADD 
NOP 
NOP 
MDV\T 



#SD I . PO , UBAR\N , BAR %CALL S.LDtO 
i«P . BUF 1 , R 1 0\N , BAR %CALL S.LDRI 
MAPVAL , EO , 8 I T 1 5 

#OPCODE,BAR %JNMSB U.ALOZ 

( BUF ) , RO 

<0P.RPL«0P.ACC«0P.ERS>a2O,NE,O 
<0P.RDI0P.WRI0P. CMP IOP.0NL>«2O,EO 
#20, RO 

#aP.0NL,RO\N %JNZRO U.ALD2 



%J2R0 U 
#MAP . ST , UBAR\N , BAR %CALL 



#ER . MRR , R7 



ALa2 
LDR1 
%JN2R0 U.ALOZ 
%CALL U.MINT 
%JN2R0 U.UERR 



(«DAIR10:MSCP PACKET PTR 

(ODAIGET HI ORDER FIRST LONGWDRD BUF DESC;(E12tl 



[E12I 1 

(E12I 1 
IE121 1 
[E121 I 

I E I 2 1 I 



[OOAl 

[ODAIIF NO MSB THEN NO MAPPING 
(chill CET THE OPCODE 
IchlllMAKE SURE CHECK WILL WORK 
0 

IChinSEB IF ACC, ERS, OR RPL 
(ChlllSEE IF ONL INE/BVPASS MAP TEST 

ACC, ERS, OR RPL 
IchllllF ONLINE, BVPASS MAP CHECK TOO 
[ODAISEE IF MAPPING INIT NEEDED 

[ODAIIF INIT DONE, CONTINUE WITHOUT CALLING INIT 
[ODAIINIT MAPPING VARS AND READ IN PTE'S 
[ODAIIF NOT ZERO THEN ERROR IN BUS ACCESS [raa4-c1 



IF 



CHECK FOR WRITE OR ERASE FOR IMMMEDIATE BUFFER FILL >•> 



004103 
004 1 04 
004 1 05 
004 105 
004 1 05 
O04 1 06 

KDBUP 



010545 
013740 



0O7024 
007144 



1 25630 
1 25574 



,BAR %CALL 
%CALL S 



S . CLRB 
LDR1 



ADO #SD I . OE , U8AR\N 

MOV #OPCODE,BAR 

ASSUME OP.WRSS.NE.O 

ASSUME OP . ERSa 6 , NE , O 

ASSUME OP . RPLS 6 , NE , 0 

ASSUME <OP.RDiDP.ACC{OP. CMP iOP.ONL>a6,EQ,0 



IUB2EC1]ZAP OVERLAP 
R1 I MSCP opcode 



ENABLE FLAG 



[E121 I 
[E12I 1 
[E121 1 
[E121 1 
[EI21 1 
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BUFFER 


CONTROL 


BLOCK ALLOCATION 


ROUT I NE 




004105 


014541 


000006 


010000 




B I T 


004106 


03654 1 


010041 


054 1 47 




XOR\F 










; *** 


MUST BE 










; *** 


OVERLAP 


0O4 1 07 


133740 


0 1 0340 


004 1 1 7 




MOV 


004 1 1 0 


010545 


007043 


1 35603 




ADD 


004 111 


033740 


0 1 000 1 


0 14 117 




MOV 


004 1 1 2 


0 10545 


007060 


1 2S603 




ADD 


004 1 13 


0 1 0545 


0 1 7022 


0 14 117 




ADD 


004 1 14 


0337O6 


000003 


oooooo 




MOV 


004 1 15 


0 1 054 S 


007O07 


125573 




ADO 


004 1 1 6 


0 10545 


0 1 7024 


12563 1 




ADD 


004 1 1 7 


0 13740 


007O36 


1 25573 


1 0$ : 


MQV 


004 1 20 


0 10545 


007014 


1056 1 6 




ADD 


004 1 2 1 


033701 


000003 


010000 


CKWROM: 


MOV 


0O4122 


010545 


01 7022 


044 1 24 




ADD\F 



#6 , R1 

OOP . RO , R1 



%JNZRD U.BFSV 



check for disk-writing opcode :[E121] 
if write/erase/replace, start filling bufs:[E1211 



else R1 I 0 if opcode is READ 



0 ' *« » 

TO SINSLE-UNIT DEVICES >>> 



#<DRV . U2 ! DRV . U 
#SD I . UN , UBAR\N 
#UF . CMR , RO 
#SD I . UP , UBAR\N 
#SD I . PO , UBARVN 
( BUF I , R6 
#P . MOD , R6\N , BAR 
*SDI . OE , UBAR\N, 
«SEX2SK, BAR 
#S0 I . SS , UBAR\N. 



>DRV.U4>,R0 %JNZR0 
BAR %CALL S.BITO 

%JNZRO 10$ ; 
BAR %CALL S.BITO 

BAR %JN2R0 10$ ; 

%CAL L S . LDRO ; 
BAR r.C2RD INIT1 

%CALL S.LDRO ; 

BAR %JMP S.STRO : 



10$ ; Overlap on reads only 
No overlap if multi-unit drive 
No overlap if auto-compare 



[E121 1 

[ E 1 2 1 1 

IE121 1 

( E 1 2 1 1 
IE121 1 
(E121 1 
[EI21 I 
[E121 I 
[E121 1 
[E121 1 
[E121 1 
(E121 I 



( BUF I , R1 : 
mSDI .P0,USAR\N,BAR XJNZRD CKWREAl 



IU52EC11GET OPCODE MODIFIER 
[U52EC11IF EO 0 THEN OK TO OVERLAP THIS CMD;(E1211 
(0DA1R0!# SECTORS UNTIL SEEK ;tE1211 
[16K1ST0RE REDUCED SECTORS UNTIL S E EK/RETURN ; [ E 1 2 1 

; [E121 ! 

( U52EC 1 1 R1 :SD I . DM (PTR TO OVERLAPPED CMD ) 
[US2EC11IF DM NEO O THEN CONTINUE 



004 1 23 
004 124 
O04 1 25 
004 126 
O04 126 
004 I 26 
004126 
004 I 26 



033701 
030S41 
013740 



000003 
007006 
007 144 



010000 
125574 
125 617 



*** 



CKWRER : 
CKWREA: 



ROUTINE TO CHECK FDR WRITE, ERASE, DR REPLACE COMMAND *** 

SETS "OPCODE" TO MSCP OPCODE FROM P.OPCD(Ria) AS A SIDE EFFECT •»« 



014541 000006 137777 



MOV (BUF ) , Rl 

ADD *P.0PCD.R1 ,BAR XCALL S.LDR1 

MOV *aPCDDE,BAR %CALL S.SLBl 

ASSUME DP.WRBB,NE,0 

ASSUME OP . ERSae , NE,0 

ASSUME OP. RPL«6, NE, O 

ASSUME <aP.RDiOP.ACCIDP. CMP !OP.aNL>a6,E«,0 

BIT #6,R1 %RET ; Return 0 



RIaPKT PTR 
Rl lOP CODE 

SAVE LO BYTE OF OP CODE 



Divide 32-bit # in RO(tli), RUlo) by 512 



if not write/erase/replace 
Ouo in Rl, rem in RO . o is scratch 



004 1 27 


10554 1 


000376 


0 1 0000 


0 I V5 1 2 : BIC 


» 1 77000 


Rl ,0 








;0 has remainder 


004 1 30 


13454 1 


00037 6 


oooooo 


AND 


#177000 


Rl 








; isolate lo quotient 


004 1 3 1 


073 14 1 


OOOOOO 


134 135 


SIS\L 


RO , R 1 




XCALL 


U 


L 1 R 1 


,'combine quo ft start shifting 


004 132 


07344 1 


00000 1 


1 24 1 36 


MDV\L 


R 1 , R 1 




%CALL 


U 


L 1 Rl 


;rotate Rl left 7 places 


004 133 


07344 1 


000001 


124 136 


MOV\L 


Rl , R 1 




%CALL 


U 


L1RI 




004 134 


07344 1 


000001 


oooooo 


MOV\L 


R 1 , R1 












004 135 


033240 


oooooo 


137777 


MOV 


0. RO 




%RET 






;Put rem in RO and exit with RO 


004 136 


07344 1 


0O0001 


1 27777 


U . L 1 Rl : MOV\L 


Rl , Rl 




%RET 









[EI21 I 
[El 21 1 
[E121 1 
I E 1 2 I I 
[E12I 1 
( E 1 2 1 I 
[E121 1 
[EI21 1 
[E121 1 
( E 1 2 1 1 
[E121 I 
IE121 1 
(E121 1 
( E 1 2 1 1 
[E121 1 
IE12t 1 
1E12I 1 
IE121 ] 



KD8 5O.MICRDC0DE.,22-APR-198S 11:16:48.97 



KDBUP DIGITAL EOUIPMENT CORP., 2901 ASSEMBLER VERSION 32 

BUFFER CONTROL BLOCK ALLOCATION ROUTINE 



ROUTINE NAME: 

U.RVCT (UPPER PROC REVECTOR DISPATCH) 



PAGE 22S 



004 137 


013740 


007254 


1 3S574 


U.RVCT; MOV 


004 1 40 


013740 


047232 


1 27777 


MOV 


004 1 4 1 


01 esos 


O000O3 


000000 


XOR 


004 1 42 


013740 


017250 


027777 


MOV 


004 1 43 


033701 


000003 


O1000O 


MOV 


004 144 


037781 


0 1 3062 


1 S4 1 46 


COM\T 


004 145 


01 3740 


0072S0 


000000 


MOV 


004 146 


1 2034 1 


002001 


0 10000 


INC8 
. PAGE 



FUNCTIONAL DESCRIPTION: 

IF REVECTORING IS IN PROGRESS ON THIS SOI AND AN UPPER PROCESSOR ACTION IS 
REQUIRED, DISPATCH TO THAT ACTION ROUTINE 



UBAR 
OUTPUTS : 



POINTER TO SDI CONTROL BLOCK 



#RVCFLC,BAR %CALL S.LDR1 

#RVC5D I , BAR %RNLSB 
( BUF ) , UBAR\N 
#RVECUP,BAR %RNZRO 
( BUF I , R1 

#< - V . URVC- 1 >a377 , R1 , BUF %TZRO 
#RVECUP , BAR 
Rt\0,RI , PAR 



I U9A I R I :0 ISPATCH VECTOR 

IF NOT U.PROC TURN THEN RETURN 

IU52EC21IF THIS SDI NOT ACTIVE 

[UOAl THEN RETURN 

(U9A1 ELSE R1=U.PRaC VECTOR 

{UOAIIF EO O THEN INIT VECTOR 

tUOAIBAR:RVECUP 

OTHERWISE DISPATCH TO ROUTINE B INC VECTOR 
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.SBTTL U.PROC WRITE AND ERASE ROUTINE 



ROUTINE NAME: 

U.BFSV (BUFFER SERVICE! 

FUNCTIONAL DESCRIPTION: 

THIS ROUTINE WILL FILL EMPTY BUFFERS FROM THE HOST (WRITE), EMPTY FULL 
BUFFERS TO THE HOST (READ), COMPARE BUFFERS WITH HOST DATA (COMPARE), ZERO 
EMPTY BUFFERS (ERASE), OR PERFORM EDC AND ECC CHECKS ON BUFFERS (ACCESS) AT 
THE RCOUEST OF THE DRIVE PROCESSOR. 



INPUTS : 



UBAR 



POINTER TO SDI CONTROL BLOCK 



004 147 
004 t 50 
004 1 5 1 
004 152 
004 153 
004 1 54 
004 1 55 
004 156 
004 157 
004 1 60 



O 1 3740 
013740 
010545 
0337S6 
013440 
010547 
010545 
1 14540 
1 I4S40 
033746 



007236 
003040 
007006 
0 10100 
000000 
007000 
007025 
O 1 0 1 00 
010200 
OO0O4O 



OOOOOO 
010000 
i 35601 
1 42375 
131622 
12SS73 
13412 1 
1 1 4327 
1 04 1 65 
1 1 237S 



OUTPUTS: 

UPDATED I/O PARAMETERS 

EMPTY SECTOR BUFFERS (READ) 

FULL SECTOR SUFFERS t WR I T E / ERASE ) 

COMPARED SECTOR BUFFERS (COMPARE! 

EDCjECC CHECKS (ACCESS) 



MOV #BTCNT,BAR 

MOV *SPURT,BUF 

ADD *SDI . UB , UBAR\N , BAR %CALL S . LDR7 

MOV\T #BFSV,R6 XJ2R0 U.CLRS 

NOP %CALt U.HTMO 

ADD #BUF . NL , R7\N , BAR %CALL S.LDRO 

ADD iVSDI . OM, UBARXN, BAR %CALL CKWROM 

BIT #BFULL,R0 %JZRO U . BMTY 

BIT #BLAST.RO %JZRO U.BFLA 

MOV fSUSP.RS %JMP U.CLRS 



transfer 5 sectors before 
returning to idle loop for polling 



( E 1 2 1 
( E I 2 1 
1 E I 2 1 
( E 1 2 1 
I E 1 2 1 
( E 1 2 1 



(U52EC1 )BAR=PTR TO SPURT CNTR 
IU52EC1)SET UP SPURT CNTR 
( U52EC 1 I R7 r BUFFER UPRDC SUSPENDED ON 
[US2EC11IF R7<0 THEN CLEAR BFSV/RETURN 
IUS2EC1 !RESET HOST TIMEOUT 
I ISKlROsBUFFER STATUS 

[U52BC11IF NOT; WRITE/ERASE OP CODE 

[16K] THEN MUST BE COMPARE, ACCESS OR READ i I E I 2 1 1 
fast Check - br if buf needs filling ;[E121I 
otherwise clear suspend B return :[E121] 



w 


w 


w 


RftRRRR 


TTTTTTT 


EEEEEEE 


w 


w 


w 


R R 


T 


E 


w 


w 


w 


R R 


T 


E 




w 


w 


RRRRRR 


T 


EEEEEE 


w 


w 


w 


R R 


T 


E. 


w 
w 


w 
www 


w 

w 


R R 
R R 


T 
T 


E 

EEEESEtE 



004161 010S4T 0O70OO 125573 

004162 114S40 0OO1OO OOOOOO 

004163 114540 010200 10416S 

004164 033746 0OO04O 112375 



PILL SECTOR BUFFERS WITH HOST DATA (WRITE COMMAND) 
SEE IF U.PROC DONE WITH THIS REQUEST •*> 



ADO ITBUF . NL , R7\N , BAR %CALL 

BIT #BPULL,RO 

BIT #BLAST,RO KJZRO 

MOV #SUSP,R6 %JMP 



. BFLA 
. CLRS 



I 1 6K I RO:BUFFER STATUS 

I16KITEST IF BUFFER FULL 

t16K)IF BUFFER EMPTY THEN CONTINUE 

I I SKI ELSE CLEAR SUSPEND AND RETURN 



KDBUP 
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004 1 85 


010545 


017014 


025574 


oo4i<e 


033740 


010002 


1 0447 1 


004 t S7 


0 13740 


00723S 


134636 


004 1 70 


013440 


043001 


004337 


004171 


010545 


007000 


125603 


004 172 


10S544 


010300 


114 175 


004 1 73 


101 640 


000201 


000000 


004 1 74 


013440 


O30000 


127777 


004 1 75 


02S544 


007001 


OOOOOO 


004 176 


033703 


040003 


144 175 


004177 


03 1 464 


010004 


044201 


0O4200 


t 30444 


OO0OO4 


127777 


0O43O1 


010547 


OO7O02 


OOOOOO 


004202 


013440 


003003 


125 10 1 


004203 


010547 


OO7001 


135576 


004204 








004204 


033746 


04O040 


022375 



004206 


01 6542 


O10O42 


154241 


XOR\F 


#0P.WR,R2\N 


%jzRa 


U . UNED 


0O42O7 


033442 


010005 


10421 1 


MOV 


UBAR.ftZ 


%JZRO 


U . UNRD 


004210 


033741 


000105 


104217 


MOV 


ineoseeD.Ri 


%JMP 


U . BFLF 










U . UNRD : 








0O421 1 


053440 


OOOOOO 


135635 


ROT\R 


RO 


KCALI. 


UNB . RD 


004212 


010547 


01701 1 


004247 


ADD 


#BUF . GP , R7\N , BAR %JNZRO 


U . UNER 


004213 


033700 


OO0O03 


OOOOOO 


MOV 


( BUF 1 , RO 






004214 


055540 


0O0377 


1 34503 


BIC\R 


#LOBVT , RO 


%CALI. 


U . CPGC 


004215 


053440 


0 1 0000 


035636 


MOV\R 


RO . RO 


%CNZRO 


UN . BRC 


0042 1 6 


033442 


010005 


0 1 4247 


MOV 


UBAR , R2 


% J N Z R 0 


U . UNER 
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ADD 
MOV 



#SD I . SS , UBAR\N , BAR '/.CNZRO S.LDRIi 
#SEEK,R0 %JZRO U.BLST 



( 1 SK I [ U52EC 11 IF NOT LAST THEN CONTINUE 
tl6KlIF LAST BUFFER THEN DONE ; 



CHECK IF SPURT COUNT HAS EXPIRED AND IF SO, GO IDLE 



MOV 
MOV 



#BTCNT , BAR 
R 1 , BUF 



%CALL 
%JLSB 



U . LRR1 
U . BOSM 



( U52EC 1 ISH IFT SPURT CNTR 
[U52ECtlIF LSB THEN DISMISS 



CHECK IF SEEK STILL IN PROGRESS, IF $0 THEN LIMIT FETCHAHEAD 



ADD «SDI .ST,UBAR\N,BAR %CALL S.BITO 

BIC tUDMOOE I PLOCK , RLL , 0 %JZRO 10$ 

SUB *BUFP52- <NBUFRt2>'M 6 . , 0 
NOP %RMSB 



I16K1IF SEEK NOT IN PROGRESS 
I 1 6K1 THEN CONTINUE 
otherwise don't allow the last 
eight free buffers to be scarfed 
(eight is arbitrary - one is enough 
to prevent deadlock) 



OBTAIN BUFFER TO FILL (16K1 •*« 

Bug fix - Old routine U.ALBF could return with screwy cond codes if buffer found 



BIC #1 , RLL\a , BAR 

MOV\F (BUFI,R3 %JNLSB 

OEC\T RLL,RLL %JNZRO 

INC RLL.RLL %RET 

ADD #BUF . BP , R7\N , BAR 

MOV R3,BUF %CALL 

AOO #BUF . ST , R7\N , BAR %CALL 

ASSUME BGRUP , EO, B ITOO 

MOV #SUSP,R6 %CLSB 



io$ 

20$ 



U . CPRM 
S . L0R3 



if buf f er lock c 1 r 
then wait 

if buffer then deer Rll to alloc s unl 

else incr Rll to unlock & return 

BAR : ptr to bufr addr 

go calculate params 

see if new group selected 

if so, get a jump on things 

by unsuspending the lower now 



[E121 1 
IE121 1 
[E121 1 
[EI21 ) 
IE12I I 
IE121 1 
[ E t 2 1 1 
[E121 1 
IE121 I 
IE121 1 
IEt2t I 
(E121 1 
[E121 1 
ock ; 1 E 1 2 1 
lEtZI I 
[ E 1 2 1 I 
[ E 1 2 1 ) 
IE12I 1 
[E121 I 
[E121 I 



0 



ENTERED FROM REVECTORING TO REFILL BUFFER USED FOR RCT READS 



004205 133743 000001 135014 U.BFLC: MOV 



iKSECSZ , R3 



[16K1SET R3 IN CASE REPLACE/GO SET UP I/O PARAMETE tS 



DETERMINE IF WRITE, ERASE, OR REPLACE COMMAND •<« 



lODAlDO READ OF FIRST SEGMENT 
[ODAIERROR IF NOT ZERO 
[BDaIgET GROUP FOR SEG 2 
CHECK PAGE XING, SET UP SEG 2 ADR 
READ NEXT SEG IF WE NEED TO 
[ U52EC3 I [ t EK 1 I F NEO O THEN ERROR 

BUFFER FULL, CHECK IF EDC FULLY C AL C U L AT E 0 , S T ORE IN BUFFER ««> 
NOTE - FOR ERASE AND REPLACE COMMANDS U . CKEB ZEROES ENTIRE BUFFER 
AND CALCULATES EDC, BECAUSE UBAR : POINTER TO START OF BUFFER «*« 



[mjta7l [ 16K1 Cqdal IF WRITE caMMAND[rae9-el 19 1 
handle invalid pt e (from U.PTELI if nacyi[Et211 

I16K] THEN GO FILL BUFFER 
116K1 ELSE DO ERASE / REP L ACE COMMAND 
[ODAIGO READ RO WORDS FROM BUS/DO SEG READ:(E1211 



IE121 1 
IE121 1 
[E121 1 

(EI21 1 
(E121 I 



0042 1 7 
004220 
0O422 1 



033443 
1 3374 1 
037463 



00000 1 
000020 
01 0003 



125 175 
124320 
054222 



MOV 
MOV 
COM\T 



R 1 , R3 

«>MD . ERR , R 1 
R3 , R3 



%CALL U.CKED 
%CALL U . TMDA 
%TNZRO 



[16KIFINISH EDC CALC IF NEEDED 
IISKICHECK FOR FORCE ERROR MODIFIER 
THEN t'S COMPLEMENT EOC 
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0O4222 
004223 
004224 
004224 



00422S 
004226 
004227 
004230 
004231 



004232 
004233 



004234 
004235 
004236 
004237 
004240 



013440 
013440 



007002 
OO3003 



OOOOOO 
124323 



035560 043001 047015 
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CHECK IF CALLED FROM REVECTORING «<« 
MOV R2,SAR 

MOV R3,BUF '/.CAUL U RVC 

ASSUME RVWRI T , EO , B I TOO 

BICXT *RVWRIT , RO, BUF %JLSB U.RV: 



PAGE 231 



[16K1BAR=PTR TO EDC WORD 
(16K1ST0RE EDC IN BUFFER 
MAKE SURE RVWRIT IS LSB 

[U52EC21IF REVECTOR CALL THEN RETURN 



DECREMENT NUMBER OF SECTORS BEFORE SEEK •«« 



010545 
010S47 
050144 
033700 
133540 



010545 
033746 



OSOl 44 
033707 
1 13547 
010545 
1 15547 



O07O 1 4 
O 1 7000 
000004 
O20OO3 
003300 



OO7000 
0001 40 



000004 
020003 
003100 
007008 
OO3200 



1 258 1 4 
0 14234 
OlOOOO 
044227 
OlOOOO 



135573 
1 02376 



OlOOOO 
044234 
134232 
OOOOOO 
1 04 1 6 1 



ADD #SDI . SS , UBAR\N , BAR %CALL S.DECB 

ADD #BUF . NL , R7\N , BAR %JNZRO U.BFLH 

ADO\R RLL, RLL 

MOVNF (BUF>,RO KJNCRV 10$ 

BIS *<BFULL'»BLAST> , RO, BUF 



GET AND DECREMENT SECOTRS TIL SEEK ; (81211 

IF NOT ZERO THEN CONTINUE ;[E1211 
Attempt to lock out D proc ;{E1211 
loop until success / RO a buffer St at us ; I E 1 2 1 1 
INDICATE LAST BUFFER BEFORE SEEK 



CLEAR SUSPEND AND BUFFER SERVICE REQUEST AND RETURN 



ADD 
MOV 



*SDI . ST , U8AR\N , BAR %CALL S.LDRO 
*<SUSP'»BFSy> , R8 %JMP U .CLSX 



ROiSDI STATUS (MUTEXEDl 

RESET SUSPEND AND BUFFER SERVICE / RETURN 



UPDATE PARAMETERS, CHECK FOR NEXT BUFFER EMPTY 



ADOVR RLL , RL L 

MOVNF (BUF),R7 %JNCRY 

BIS #BFULL , R7\N, BUF %CALL 

ADD *S0 I . UB , UBARVN , BAR 

BIC #BLAST,R7\N.BUF XJMP 
.PAGE 



U . BFLH 
U.BFLX 



Attempt to lock out 0 proc 
loop until success / R7 a buf 
GO LOCK OUT O.PRDC/SET SDI STATUS 
BARaPTR TO U.PROC BUFFER INDEX 



nk 



IE121 1 
[E121 1 
[E1211 
(E121 1 



ItSKlSAVE CURRENT PTR/00 TRY TO FILL NEXT BUFFER 



KOBUP 
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00424 1 


03374E 


000263 


135474 


U 


UNED 


004242 


0 13440 


0 1 0000 


114248 


1 J 




004243 




O07OOO 


1 3 5 5 73 






004244 


01 45 40 


00001 0 


0 1 oooo 






00424S 


03 1448 


010006 


014242 






004248 


033748 


000001 


1 1 42SS 


U . 


UNEE 


004247 


037 143 


000003 


1 25833 


u . 


UNER 


004250 


010547 


007006 


135577 






00425 1 


033746 


000001 


1 34324 






004252 


03 1443 


000003 


000000 


u . 


UNEC 


0 0 4 2 S 3 












004254 


033763 


0600 1 1 


054255 






004255 


010545 


007003 


1 25622 


u . 


*** 
UNEA 


004256 


133740 


000240 


1 24 625 






004257 


033742 


000 1 00 


1 34323 






0042E0 


0 15540 


003020 


125473 






0042E1 


0 1 4540 


O0OO2 1 


000000 






004282 


133S43 


0 1 0200 


OS4266 






004283 


0 1 3740 


007232 


010000 






O04264 


01 6505 


000003 


000000 






004285 


01 3780 


0 1 3000 


1 44268 






004288 


0 10545 


00700O 


1 35573 


u . 


UNE8 


004287 


033540 


000244 


0 1 0000 






004270 


035 1 40 


003002 


1 35474 






00427 1 


01 3440 


000000 


134577 






004272 












004272 


000550 


00701 6 


1332 13 
















*** 












*** 


004273 


0 16543 


0000 1 0 


000000 


u . 


CLOG 


004274 


0 1 6543 


010007 


1 37777 







c 



EEEEEBE 

E 

E 

EEEEEE 

E 

E 

EEEEEBE 



FATAL UNIBUS TRANSFER ERROR - UPF SET IF TIMEOUT/NOT SET IF PARITY **» 



{ it 
MOV 
NOP 
AOD 
BIT 
DEC 



XNOR 

ADD 

MOV 



MOV\F 
MOV\T 



waits up to 310 usees for drive responses to come back] [mjtod] 



#179 , R6 %CALL UNLOCK 

7.J2RO U.UNEE 
#SD I . ST , UBAR\N , BAR %CALL S.LDRO 
#VECT,RO 

R8,R6 r.JNZRO 1$ 



#FM. BAD , R6 



%JMP 



R3,R3 XCALL 
ITBUF . SO , R7\N, BAR %CALL 
*FM.BAD,R8 %CALL 



U . UNEA 

UNB . RS 
S . LDUB 
U . DBRP 



«<ST . HST+SC . NOM> , R3 %JNZRa U . UNEC 
»<ST,HST>,R3 STNUPF : 



(mjt07] make sure everything is unlock to avoid 

[mjtoa] if timed out, exit 

[mjt07l get the current status 

[mjt071 hang around until VECT is cleared 
ImjtOTl too avoid the drive 
ImjtOTl getting a fault (90 for 60's, a7 for «1's 

[mjt07] make sure r6 has correct errorlog code 

IU52EC3IRESET NPR/C L E AR U N I BUS 
[ U52EC3 I RESTORE UBAR 

[U52EC3I (U52EC1 1R6IBUS ADDR ERROR LOG CODE 
[U52EC3IG0 DO ERROR CLEANUP IN CASE OVERLAP 
[US2EC3I0ECR C NTR - G I V E T I ME FOR D . PROC TO 
(U52EC3IFINISH SEEK COMMAND 
; [U52EC11L00P ON R3/R3:MSCP STATUS 
ImjtOT) [U52ECI 1 IF NOT UPF, THEN SET NO SUBCODE 



FATAL DISK DATA ERROR 



R6 HAS ERROR LOG CODE, R3 HAS STATUS 



ADD 
MOV 
MOV 
B I C 

BIT 

BIS\F 

MOV 

XOR 

MOV\T 

ADO 

BIS 

B I C 

NOP 

ASSUME 
ADD 



#S0 I . SW, UBARNN , BAR %CALL S.STR3 



»<RVCT ! SLAT> , RO V.CALL 
#BFSV,R2 SCALL 
#RVaCTV , RO\N , BUF "/.CALL 



U .WTST 
U . RVCK 
P . LOCK 



#<RVWRIT ! RVACTV> , RO 
«RVCT,R2 %JNZRa U.UNEB 

#RVCSDI,BAR 
(BUF),U8AR\N 
fO.BUP %TZRO 
#Sai .ST , UBAR\N , BAR %CALL S.LDRO 
#<XCMP'fDeRRH'SUSP> , RO 
RZ.RO.BUF %CALL UNLOCK 

%CALL U . GLBN 
S . LBNH , EO, S . LBNL4: 1 . 
#S . LBNL , RIO, 9, BAR %CALL STR1R2 



SAVE FATAL ERROR CODE 

GO WAIT FOR D.PROC TO BLOCK 

(US2ECI1R0=SDI.ES 

[US2EC21L0CK OUT D.PROC TO PREVENT RVCT RACE 
(U52EC212AP RVACTV 

1U52EC21IF REVECTOR WRITE OR ACTIVE 
(U52EC21 [US2BC1 1 THEN CONTINUE 

( U52EC2 1 BARsPTR TO ACTIVE REVECTORING SDI CONTROL 
!U52eC21IF REVECT SDI SAME AS THIS ONE 
(US2EC2I THEN MUST ZAP RVCSD! TOO 
[US2EC2rRO:SDI STATUS 

EUI2EC11SET ERROR, TRANSFER COMPLETE 
[USZeCI ICLEAR BITS IN R2/UNL0CK D.PROC 
EU12EC1 I IEC0#1 IGET LBN IN R1 R2 
MAKE SURE SEQUENTIAL 
[EC0#1]ST0RE LBN IN S.LBNL/H 



CHECK FOR ERROR LOS TO SEND AND IF ENABLED SET SLAT *•* 
R3 HAS STATUS, R6 HAS ERROR LOG CODE «>« 



XOR 
XOR 



#<ST.DATISC.FeR>,R3\N 
»ST.CMP,R3\N %R2R0 



[U52ECI1IF FORCED ERROR 

IU52ECI1 THEN DONE/IF NOT COMPARE ERROR 
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004278 


033740 


010020 


004300 


004278 


0 1 0550 


007005 


125573 


004277 


033740 


010020 


137777 


004300 


0 1 3740 


007 1 70 


1 35603 


004301 


0 1 3440 


01OOOO 


114314 


004302 


01 3440 


000000 


1 25476 


004303 


01 4540 


000200 


01 0000 


004304 


1 1 4540 


O1OO40 


004306 


004305 


133564 


010200 


0543 14 


004306 


133540 


003O40 


1 35474 


004307 


0IO54B 


007003 


125622 


0043 to 


010S45 


007010 


1 35624 


00431 1 








O043 1 1 


000547 


007004 


1 232 1 1 


0043 1 2 








0043 1 2 


0O0545 


00703 1 


1232 13 


0043 1 3 


0 13440 


000000 


114315 


0043 1 4 


0 1 0545 


00701 7 


1 25630 


0043 1 5 


01 3440 


000000 


124323 


0043 1 6 








0043 1 6 


035560 


04300 1 


047 1 44 


0043 1 7 


01 3440 


oooooo 


127777 


004320 


010545 


007022 


135802 


0043 21 


0 10550 


007007 


OOOOOO 


004323 


0 1450 1 


000003 


1 27777 


004323 


0 10545 


007028 


1 18 573 


004324 


010545 


00702S 


1 25575 


004328 


0 1 3740 


0 1 3000 


137777 


004326 


033480 


000002 


1 1 3230 



U . CLGB 
U . CLGC 



MOV 

ADD 

MOV 

MOV 

NOP 

NOP 

8 I T 

BIT 

BIS\T 

BIS 

ADD 

ADO 

ASSUME 
ADD 

ASSUME 

ADO 

NOP 

ADO 

NOP 

ASSUME 

BIC\T 

NOP 



#CF.THS,RO %JNZRO 
#P . RS03, R10\N, BAR %CALL 



#CF . THS , RO 
#CNTFLG , BAR 



%RZRO 
%CALL 
%JZRO 
%CALL 



#XCMP , RO 

*SLAT,RO %JNZRO 
#PLOCK,RLL %JNZRO 
#SLAT,RO,BUF r.CALL 
ifSD I . SW. UBAR\N , BAR %CALL 
#50 I . 1 T , U8AR\N , BAR %CALL 
BUF.HH.EO.BUF.HLtl 
#BUF . HH , R7 , 0 , BAR %CALL 
SDI . RH , EO , SO I . RL+ 1 
#SD I . RL , UBAR , 0 , BAR %CALL 
%JMP 

#SOI . B1 , UBARNN , BAR r.CALL 
%CALL 

RVWRIT , EO, BITOO 
ORVWRI T , RO , BUF %JLSB 
%RET 



U . CLGA 
S . LDRO 

S, 8 1 TO 
U . CLGB 
U . G MS T 

U . CLGD 
U . CLGB 
UNLOCK 
S.STR3 
S .STR6 

LDR2R 1 

STR1 R2 
U . CLGC 
S . CLRB 
• RVCK 

U.RVFA 



THEN CONTINUE 
ROsCOMPARE MODIFIER RETRY WORD 
IF COMPARE THEN RETURN (NO LOGS) 
IF LOGS NOT ENABLED 

THEN CONTINUE 

ELSE SET SDI .SW/ROtMUTEXED SDI STATUS 
[U52ECI]IF TRANSFER DONE 

(U52EC1] THEN USE THIS LOG/ELSE IF LOG QUEUED 

[EC04 17-Feb-I98«] THEN FREE D.PROC/DROP LOG 

[U52EC1IELSE SET S L AT /FREE D . PROC 

[ U52EC1 ISAVE. STATUS CODE 

[U52EC11SAVE ERROR LOG CODE 

MAKE SURE SEOUENTIAL 

GET BUF . HH/BUF . HL IN R2/R1 

[ODAIMAKE SURE SEOUENTIAL 

(ODAISAVE LBN IN S D I . R L / S D I . R H 

CONTINUE 

ZAP ERROR RECOVRY WORD 

RELEASE O.PROC/CHK FOR REVECTOR CALL 
MAKE SURE RVWRIT IS LSB 
IF FROM REVECTORING THEN JUMP BACK 
ELSE RETURN 



»«« ROUTINE TO TEST MSCP MODIFIER IN R1, RIO -> MSCP PKT ««« 



U . TMDA ; 
U . TMOD: 



; * « * 
U . RVCK : 
; *** 



ADD #501 .PQ,U8AR\N.BAR %CALL S.L010 

ADD #P . MOD , R10\N , BAR 

BIT (BUF),R1 %RET 

CHECK IF CALL . FROM REVECTORING •»« 

ADD #SDI ,ES,UBAR\N,BAR %JMP S.LDRO 

READ FATAL ERROR CLEANUP ROUTINE <«< 



U . DERP : ADD 



MOV 
MOV 



#SD I . OM, UBARNN , BAR '/.CALL S.LDR2 



ffO . BUF 
R2 , R 1 0 



%R2R0 
%JMP 



RIOsMSCP PKT POINTER 

BAR:PTR TO MSCP MODIFIERS 

TEST (BUFO WITH BIT IN R1/RETURN 



ROiSDI EXTENDED STATUS 



1 U52EC1 I R2 = POSS I BLE OVERLAPPED.CMD 
clear overlap indicator and 
I U52EC3/E0 1 1 I F NONE THEN RETURN/sISS 
I U52EC3/E0 1 ] L I NK TO HEAD OF OUEUE/RTN 



[EI21 ] 
[EI2I 1 
[E121 ] 



REPLACE COMMAND BUFFER FILL ROUTINE - R3 HAS # WORDS *** 



c 



ADD 



ADD 

ASSUME 

ADO 

DEC 

ADD 

BIS 

MOV 



#BUF . SD , R7\N , BAR %caLL 



#SD I . PO , R1 \N , BAR %CALL 

P . RBN 1 , EO , P . RBNO-f 1 

*P . RBN 1 , R1 , e , BAR XCALL 

UBAR.Q 

R3 , UBAR 

mRBNCOD, R2 

MOV\F #EDSEEO , R 1 

UBAR.R2 %JMP 



AOD 
#2 , R3 



* 1 , Q, BAR 



%JNZRO 
U . BFLF 



%CALL 
U . BFLS 



LDRl ; RETRIEVE SDI CTL BIK PTR FOR A MINUTE 
SO WE CAN GET MSCP PACKET PTR 
MAKE SURE SEOUENTIAL 
AND FETCH THE REPLACEMENT RBN 
0=START OF DATA BUFFER- 1 
(16K1UBARSPTR TO EDC WORD 
SET RBN HEADER TYPE IN HI ORDER 
U.BFLT ; I16K]IF NOT DONE THEN CONTINUE 
; [ 1 6K 1 •>NOTE<« EDC OF ANV REPEATING PATTERN 
; WITH PERIOD 2««N, N<8'. IS START SEED 
STR1R2 1 [leKlINCR 0/SET BAR/GO STORE R1 AND R2 
I I1BK1RE0UCE BYTE COUNT AND LOOP 
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004327 


016541 


01001 1 


1 37777 


; 

U 


004330 


013440 


0 1 oooo 


103S53 




004331 


010547 


007OOO 


1 2S576 


U 


004332 


010545 


007024 


1 25574 




004333 


1 1 4543 


030100 


1 14637 




004334 


133740 


010026 


1 27777 


; 

u 


004335 


0 13740 


00723 6 


134636 




004336 


0 13440 


043001 


1 0434 1 




004337 


0 13440 


000000 


1 25476 


u 


004340 


033746 


OOO 1 oo 


113 1 07 




00434 t 


033540 


0OO04O 


0 1 0000 


u 


004342 


O 1 054 7 


OO700 1 


1 25603 




004343 


033700 


010003 


104403 




004344 


13S540 


003020 


000000 




a0434S 


010545 


007047 


000000 




00434e 


1 14540 


0OOO04 


OOOOOO 




004347 


003760 


013150 


054352 




0O43S0 


1 1 4540 


0OO0O2 


OOOOOO 




0043S1 


003760 


013213 


044362 




0O43S2 


01 4540 


000040 


0 1 OOOO 




0O4353 


003780 


0 13 1 10 


044382 




004354 


13374 1 


000002 


1 24320 




004355 


01 3460 


0 1 0600 


1 66450 




004356 


010545 


01 7047 


1 54373 




004357 


003740 


O0335O 


0 10000 




OO4360 


0 1 0547 


O0700 1 


1 35573 




00435 1 


133540 


003040 


OOOOOO 




004362 


1 33741 


00000 1 


1 24320 


u 


004363 


0 14440 


010000 


134731 




004364 


0 13440 


010000 


027777 




004365 


0 1 0545 


007047 


12SS72 
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U.PROC WRITE AND ERASE ROUTINE 
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. SBTTl 
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RRRRRR 


EEEEEEE 


A 


0 D D D 0 D 


R R 


E 


A A 


D 0 


R R 


E 


A A 


D D 


RRRRRR 


EEEEEE 


AAAAAAA 


D 0 


R R 


E 


A A 


B D 


R R 


E 


A A 


0 D 


R R 


EEEEEEE 


A A 


DDDDDD 



o 



EMPTY SECTOR SUPPERS AND SEND TO HOST (READ COMMAND) 
CHECK IF D.PROC HAS FILLED THIS BUFFER •«« 



XOR 
NOP 

ADD 

ADD 
B I T 



*aP.0NL.R1\N 



%RZRa 

%JZRa 



[16KIIF BUFFER EMPTV THEN RETURN 
(16KIIF ONLINE THEN SPECIAL CODE 



*BUF . NL . R7\N, BAR %CALL S.LDR3 
#SD 1 . OE , UBARVN , BAR %CALL S.LDR1 
#BFJLL,R3 %JMSB U.OVLP 



[E121 I 
IB121 I 
[E121 I 



CHECK IF ECC CORRECTION NEEDED ><< 



MOV 
MOV 
MOV 
NOP 
MOV 
BIS 
ADD 
MOV 
BIC 

ADD 

BIT 

MDV\T 

BIT 

MOV\T 

BIT 

MOV\T 

MOV 

NOP\T 

ADO\F 

MOV 

ADD 

BIS 

MOV 



#<BECC+BLRWR+BDSNF> , RO %RZRO 



#BTCNT , BAR 
R 1 , BUF 



7. C A L L 
% J N L S B 

'/.CALL 
•/. JMP 



»BFSV , R6 
OBRCTS , RO 

#8UF . ST , R7\N , BAR '/.CALL 
(BUF),RO %JZRO 
#BBCC,RO.BUF 



U . LRR1 
U . BMTZ 
U . GMST 
U . STSX 

S . B I TO 
U . BMTC 



#SDI . 2T , UBAR\N , BAR 
#BOSNF , RO 

#<ST . DAT+SC . DSy> , O, BUF XJNZRD U. 
*BLRWR, RO 

*<ST . DRVI-SC . RWR> , O, BUF %JNZRa U. 
*8RCTS,R0 

IIKST . DAT-rSC . HDR> , 0 , BUF %JNZRa U. 
«MD.SEC.R1 %CALL U . TMOA 

(PRUPF %CZRD ECCC 
#S0 I . 21 , UBAR\N, BAR %JZRD U . BMTA 
#<ST.OATISC.eCC>,0,BUF 
#BUF . ST . R7\N , BAR '/.CALL S.LDRO 
#BECER , RO , BUF 

#MD.SER,R1 %CALL U . TMDA 



READ ECC ERROR RECOVERY PROCESSING «*« 



CLR 
NOP 
ADD 



.RO\N "/.CZRO U.RREC 

7.RNZR0 

#SD I . 2T , UBAR\N , BAR %CALL S.LD09 



[ 16K1 [U52EC1 1R3IBUFFER STATUS 
[U52EC1 1R1 lOVERLAP ENABLE FLAG 

I 1 6K 1 [ US2EC1 1 IF OVERLAP THEN DO IT/ELSE CHK IF BFR 



116K1IF NOT FULL THEN RETURN 

1US2EC11G0 SHIFT SPURT CNTR 

[U52EC1IIF NOT LSB THEN CONTINUE 

[U52EC1ICET MUTEXED SDI STATUS 

[US2EC11SET BUFFER SERVICE/EXIT 

[ EERREC I CHECK FOR RCTS ALSO 

[16KICHECK FOR ECC ERROR 

[V051IF NO ECC ERROR THEN CONTINUE 

IV051CLEAR BECC IN CASE COMPARE CANNOT OBTAIN 

[V05IA BUFFER FOR HOST DATA AND MUST RE-ENTER LATE I 

[EERRECISET UP BUF FOR ERROR CODE 

[EERRECIDIO DATA SYNC NOT F0UND7 
BMTK ; [EERRECIIF SO, SET UP PROPER ERROR CODE AND EKIT 
; [EERRECIDID LOSS READ/WRITE READY OCCUR? 

BMTK ; (EERRECl IF SO, SET UP PROPER ERROR CODE AND |SXIT 
; (EERRECl WAS RCT SEARCHED? 

BMTK ; (EERREC) IF SO SET UP ERROR CODE AND EXIT 
ELSE CHK FDR SUPRESS ERROR CORRECTION 
ELSE CALL ECC ROUT I NE /IPRUPF TO DO CORRECTION 
(EERREC)IF EO 0 THEN CORRECTED 
(EERREC)ELSE SET ERROR 
[ m J t 09a ] f et ch status 

[ m j t 09a ) i nd i cat e that a fatal ecc error occurred 
GO CHECK IF RECOVERY SUPPRESSED 



IF NO SUPPRESS THEN 00 READ RECOVERY 
IF SUCCESSFUL THEN RETURN 
[EERREC] STORE ERROR INTO SW 
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004366 
004367 
004370 
00437 1 



010545 

010547 
114540 
013440 



007OO3 
00700 1 
000040 
01 OOOO 



1356 13 
135573 
OOOOOO 
1 1443 1 



ADD «SDI . SW, UBAR\N , BAR r.CALL S.STOO 

ADO #BUF .ST, R7\N, BAR %CALL S.LDRO 

BIT #BECER,RO 

NOP %JZRO U.BMTE 



(EERREC] 
[mjt09a] fetch buffer status 
Imjt09a] [EERRECl WAS IT AN ECC ERROR? 

(EERREC) IF NOT, BRANCH 



FATAL ECC ERROR, BUT NEED BEST GUESS DATA, R7 -> BUFFER 



004372 013440 OOOOOO 114403 



U.BMTC : [ m j t 09a ] i nd i cat e ecc go transfer best guest data 



; ; [mjtOSa] 
; ; [injtogal 



ADD 
BIS 



#BUF . ST , R7\N , BAR %CALL S.LDRO 
#BECER , RO , BUF %JMP U.BMTC 



E 1 6K ] R0= BUF . BP (FLAG FOR FATAL ERRORS) 
INDICATE FATAL ECC GO TRANSFER SECTOR 



ECC CORRECTED 



HOORAY FOR MIKE, CHECK FOR THRESHOLD VIOLATION OR LOGS <•< 



004373 


010545 


007035 


1 25574 


U.BMTA: AOD 


004374 


13454 1 


000377 


1 25504 


AND 


004375 


013740 


007 134 


1 25573 


MOV 


004376 


112 14 1 


OOOOOO 


010000 


RSUB 


004377 


03344 1 


O2OO0O 


014403 


MOV 


OO440O 


003740 


000013 


135501 


MOV 


00440 1 


03054 1 


000350 


01 OOOO 


AOD 


004402 


010545 


007047 


135620 


AOD 



#SDI . EC, UBARNN, BAR %CALL S.LDRl 



#HIBYT,R1 %CALL 
#ECaUNT,BAR %CALL 
R0,R1\N 

RO,Rt %JNCRV 
#1 1 . ,0 %CALL 
#<ST .DAT*SC . ECO , R1 
#SDI . 2T , UBARNN, BAR r.CALL S.STR1 



. SWB 1 
. LDRO 



. BMTC 
. RRR1 



I/O OK - CALCULATE I/O PARAMETERS *>• 



004403 


003445 


000005 


135014 


U . BMTC : 


MOV 


UBAR,0 


SCALL 


U . BSET 










; *«« 


CHECK 


FOR COMPARE COMMAND <«> 




004404 


01 6542 


Ol 0040 


1 54246 




XORNF 


#0P . CMP , R2\N 


%JZRO 


U . UNEE 


004405 


01 6542 


0 1 0020 


114667 




XOR 


SOP . ACC , R2\N 


%JZRO 


UNB . CM 


0044O6 


033741 


0 1 0 1 05 


1044 15 




MOV 


#EOSEED , R 1 


%JZRO 


U . BMTD 










U . UNWR : 










004407 


053440 


OOOOOO 


1 2S242 




ROT\R 


RO 


%CALL 


UNB .WR 


004410 


010547 


0 1 70 I 1 


004247 




ADD 


#BUF . GP , R7\N 


BAR HJNZRO 


U . UNER 


0044 1 1 


0337O0 


0O0O03 


OOOOOO 




MOV 


( BUF ) , RO 






0044 1 2 


055540 


000377 


134503 




BICVR 


#LOBYT , RO 


%CAL L 


U . CPGC 


004413 


053460 


01 OOOO 


076243 




MOVNRT 


RO , RO 


%CNZRO 


UN . 3WC 


004414 


013440 


01 OOOO 


014247 




NOP 




%JNZRD 


U .UNER 



R1=SDI ECC THRESHOLD 

ISOLATE ECC THRESHOLD/SWAP BYTES 

RO:* OF SYMBOLS IN ERROR 

IF LT THRESHOLD 

(EC0#2) THEN CONTINUE 

ADJUST » SYMBOLS LEFT 5 BITS 

[ECa#2lR1 sCOMPOSITE STATUS 

[EC0#2]SAVE STATUS IN SDI.2T 



GO SET 1ST PARAMETERS 

return O if error fetching PTE 



: (61211 



0044 1 5 
00441 B 
004417 
004420 
00442 1 



004422 
004423 
004424 
004425 
004426 



1 33740 
033482 
010547 
010545 
013440 



033443 
0 1 6503 
01 7503 
033740 
003740 



000040 
01 OOOS 
007006 
007047 
OOOOOO 



00O4O1 
00OOO3 
0 1 0003 
01O010 
0001 1 2 



1 24624 
144422 
1 3S577 
135S73 
1 14570 



135 175 

OOOOOO 
10443 1 
104S73 
104512 



; * * * 

U . BMTD 



[lnJtaT] [V051IF COMPARE COMMAND [ r ae9 - c 1 1 9 1 
IVOSIIF ACCESS COMMAND 

THEN SKIP UNIBUS WRT/ELSE MUST BE COMPARE 

(ODAIGO WRITE THE BUS/DO SEGMENT WRITE;[ei211 

(ODAIDO WRITE OF FIRST SEGMENT ;[E1211 

lODAlERROR IF NOT ZERO :[ei211 

IBDAI GET NEXT SEGMENT'S GROUP ;[E12I1 

CHECK PG XING, LOAD SEG2 AODR IF NE EDED : I E 1 2 1 1 

WRITE NEXT SEG IF NECESSARY ;(E1211 

( US2EC3 1 I U52EC 1 1 IF ERROR THEN GO PROCESS 

UNIBUS I/O OK, SECTOR BUFFER SENT TO HOST, CHECK IF EDC FULLY CALCULATED <•< 



MOV *BECER,RO %CALL U . TBEC 

MOV\T UBAR,R2 %JZRa IS 

ADD #BUF.SD,R7\N,BAR V.CALL S.IDUB 

ADD nfSDI . 2T , UBAR\N, BAR %CALL S.LDRO 
NOP %JMP U.DERF 



MOV R1,R3 WSUPF %CAUl U.CKED 

XOR ( BUF ) , R3\N 

XNOR (BUF1,R3\N XJZRO U.BMTE 

MOV #<ST . DAT+SC. FER> , RO HJZRO U . OERD 

MOV #<ST . CNT + SC . EDO , 0 %JMP U.BMTR 



IF BBCER SET IN BUF. BP 
(mjtOSal [16K1 THEN FATAL ECC ERROR 
[ mjt 09a 1 reset ubar for error 
[niit09a]get error code 
[nijt09a]ge save error code 

(nijt09a]s«t up temp ubar for u.cked 
[16K)FINISH EDC IF NEEDED 
[V05]IF BUFFER EDC EO CALCULATED EDC 

THEN CONTINUE/IF EO 1'S COMPLEMENT EDC;(E1211 
i THEN HARD FORCED ERROR :(E1211 
ELSE DO ERROR RECOVERY llBMi] 



KDBUP 
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COMPARE SECTOR BUFFER MATCHES - CHECK FOR FORCED ERROR EDC *>< 



004434 


010547 


007001 


1 25572 


ADD 


#BUF . ST , R7\N , BAR "/.CALL 


S . LOOO 


00443S 


1 14040 


OOOOOS 


010000 


BIT 


#<BDSNF 1 BLRWR> , 9 




00443S 


014840 


Olooeo 


044570 


BIT\F 


*<SRCTS 1 BRARS> , 0 7.JN2R0 


U . DERF 


004437 


01 3440 


010000 


014570 


NOP 


'/.JNZRO 


U . DERF 


O04440 


010545 


007017 


125630 


ADD 


#501 .El ,UBAR\M,BAR %CALL 


S . CLR8 


00444 1 


033746 


0000O2 


1 34577 


MOV 


#FM.OSK.Re %CALL 


U . GLBN 


004442 


133B46 


000200 


124604 


BIS 


#LF.SUC,R6 %CALL 


U . 5LBN 


004443 


033443 


000000 


124273 


Moy 


R0,R3 %CALL 


U .CLOG 


004444 


013740 


007236 


135632 


MOV 


«BTCNT,BAR %CALL 


INITM1 



004427 
004430 



00443 1 
004432 
004433 



010547 
033740 



010547 
010S4S 
01 3740 



007006 
030010 



007002 
007047 
01 3000 



13SS77 
1 14573 



1255 14 
1 35573 
1 1 444S 



ADD 
MOV 



#BUF .SD , R7\N. BAR SCALL S.LDUB ; [ E C 0#2 I RB S TORE UBAR 

*<ST . DAT + SC . FER> , RO %JMSB U . DERD ; [EC0#21IF FORCED ERROR THEN PROCESS 



CHECK IF BAD BLOCK ERROR LOG NEEDED ON THIS SECTOR »•» 



ADO 
ADD 
MOV 



#BUF . BP , R7\N , BAR %CALL S.RELF 
#SD I . 2T , UBAR\N , BAR 7.CALL S.LCRO 
#0,fiUF %JZRO U.8MTF 



tlSKIRELEASe DATA BUFFER 
I EC0#2 I RO:MSCP STATUS 

[ECD«21IF NEO O THEN GO SET UP LOG 



; (E121 1 



; [E121 1 



MARK BLOCK BAD, SEND LOG, ETC. RO HAS MSCP STATUS 

BUT ONLY IF NUMBER OF ECC SYMBOLS IN ERROR EXCEEDED THRESHOLD 



! EERREC lOsSTATUS 

lEERRECIWAS ERROR EITHER DATA SYNC NOT POUND OR 
[mjtOBl [EERRECIIF SO, EXIT/WAS RCT SEARCHED? 
(nijtOel lEERREClIF SO, EXIT 

clear error recovery state ;[Et21] 

( EC0O2 n EC0#1 I GO GET LBN IN R1,R2 

(US2EC2HEC0#2J 1EC0#1 ITHEN GO REPORT BAD BLOCK 
[U53EC1 1 [EC0#2]REST0RE STATUS TO R3/G0 CHK FOR LOG 
Set Spurt counter to -1 ;[E121] 
tills forces the BMTV loop to be ex i t ed ; [ E 1 2 1 1 
the IDLE loop to be passed thru, and ;[ei3lj 
the U . LOGS to be called to send the 
log packet, before the SDI.EI error 
recovery status can be reused If the 
next buffer also requires recovery. 



LO IS REA 



; tEl2i 1 
; [ei2i I 
; [E121 ) 
; Iei2i ] 



CHECK FOR LAST BUFFER IN REOUEST OR LAST BEFORE SEEK REQUIRED *** 



O04445 
004448 
004447 



004447 
004450 
00445 1 



01OS47 
010547 



1 1 454 1 
1 1 454 1 
135542 



00700 1 
007000 



125574 
1 25575 



ADD #BUF . ST , R7\N , 8AR '/.CALL 

ADD #8UF . NL , R7\N , BAR '/.CALL 

ASSUME BLAST , EO , B I T 1 5 



S . LDR1 
S . LDR2 



I16KIR1:REA0 RECOVERY FLAGS 
R2:CURRENT STATUS/NEXT LINK 
MAKE SURE BLAST IS MSB 



IF BLAST SET THEN CHECK FOR I/O RETRY »»• 



030200 014460 
010100 11447 1 
013200 054471 



BIT #BRTRY,R1 
SIT #BLST8,R1 
BIC\F #BLAST , R2, BUF 



y.JNMSB U.BMTI 
r.JZRO U.BLST 
r.JNZRO U.BLST 



IF NOT LAST THEN CONTINUE 
[U52EC1IIF NOT RETRY THEN DONE 

1U52EC11IF RETRY AND NOT REALLY LAST THEN ZAP 



BLAS VCONT 



Experimental code (RL, a/a7J to solve the following problem: 
If the drive gets a data sync timeout (BDSNF) or R/w Rdy dropout (BLRWR) 
and the operation is later recovered, the controller hangs. The 
apparent reason is that the Tower processor code in D.EERR leaves 
SDI.DB pointing at the buffer in error and marks it full; after the 
error is corrected we must advance SDI.DB so the lower can proceed 
correctly starting with the sector after the one in error. 

We distinguish this case by the f o 1 1 ow i ng f eat ur es : 

1) We have just finished a recovery - BRTRV is set but not BLSTB 

21 SOI.UB : SDI.DB SO the lower is hung on this buffer 



IE121 1 
[E121 1 
1E121 I 
[E121 I 
[E121 I 
tE121 1 
IE121 I 
[E121 I 
[E121 1 
[E121 ] 
IE121 I 
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3) 



004452 


010542 


0070O0 


1 28602 






ADD 


004453 


010845 


007007 


010000 






ADD 


004454 


006507 


000003 


000000 






XOR 


00445S 


105640 


O00300 


0 1 0000 






BIC 


004456 


1 1 4550 


0 10100 


004460 






B I T 


0044ST 


1 1 5582 


01 3300 


1 54480 






BIC\T 












«** 


UPDATE 


0044BO 


0 1 0545 


0070 1 4 


135573 


U 


BMT I t 


ADD 


00446 1 


03 1440 


010000 


154465 






DEC\F 


004462 


0 13440 


OO30OO 


000000 






MOV 


004463 


133562 


0 1 020O 


144464 






BIS\T 


004464 


1 35542 


000 1 00 


135101 






8 I C 


004465 


0 1 0547 


0O70O0 


1 35473 


U 


BMT J : 


ADD 


004466 


033447 


003002 


124232 






MOV 


004467 


0 1 0545 


007006 


OOOOOO 






ADD 


004470 


1 1 SS47 


003200 


11433 1 






BIC 



BFULL is Clear in the successor to SDI.DB, so this is not 
a case where the lower ran completely around the ring on 
an. ECC error correction attempt. 



#BUF .NL,R2\N, BAR %CALL S.LDIO 
*SDI . DB , UBAR\N , BAR 
(BUF I , R7,Q 
*BLAST 1 BFULL , Q 

«BFULL,R10 %JN2R0 U.BMTI 

#<BLAST ! BFULL> , R2\N , BUF %TZR0 



RIO a link word of successor 

get SDI.DB 

compare with spi.UB 

remove extraneous bits 

If equal, see if successor is full 

If so, this must be the case - fix it! 



D.PROC FLAGS, CHECK FOR LAST BUFFER »•* 



1E121 1 
I e 1 2 1 1 
[E121 1 
IE121 1 
IE121 1 
(E121 ] 
IE121 ] 
[ei21 I 
(B121 ] 
IE125I 
[E12I 1 



ifSDI .SS , UBARVN.BAR %CALL S.LDRO 
RO.RO HJ2R0 U.BMTJ 

RO.BUF 
#BLAST , R2 
*BFULL , R2 
#BUF . NL , R7\N , 
R2 , R7 , BUF 



7. T 2 R 0 
°'oCAL L 
, BAR %CALL 
7oCAL L 



U . CPRM 
P . L OCK 
U . BFLX 



*SDI . UB , UBAR\N , BAR 
*BLAST , R7\N , BUF 7.JMP 



U . BMTX 



RO:SECT0RS UNTIL SEEK/END 

IF NEQ O THEN DECR/ELSE CONTINUE 

RESET SECTORS UNTIL SEEK 

IF NOW O THEN SET BLAST 

[1BKIG0 CALCULATE PARAMETERS 

[1SK18AR=PTR TO NEXT LINK/LOCK OUT D.PROC 
RESET R7/G0 CLR SUSP S BUFFER SERVICE 
BAR=PTR TO U.PROC BUFFER INDEX 

[18K1SAVE CURRENT PTR/GO TRY TO DUMP NEXT BUFFER 



LAST BUFFER RE AD /WR I TTEN . - FINISH UP REQUEST «*« 



O0447 1 


033746 


000062 


138224 


U 


BLST : 


MOV 


#<SUSP! «FRQISEEK> , R8 XCALL 


U . CKTC 


004472 


033766 


010240 


144473 


U 


XCMA : 


MOV\T 


#<SUSP!XCMP>,R8 iSTZRO 






004473 


010845 


007028 


125602 






ADD 


#SDI .aM,UBAR\N,BAR %CALL 


S 


. LD 10 ; 


004474 


033766 


010240 


063230 






MOV\T 


#<SUSP 1 XCMP> , R6 %CN2R0 


U . 


LNKH ; 


00447S 


013440 


OOOOOO 


125478 






NOP 


%CALL 


U . 


GMST ; 


004478 


014840 


000022 


OOOOOO 






BIT 


#<BFRQ1SEEK> , RO 






O04477 


038866 


0 1 0022 


044500 






BIC\T 


#<BFROI SEEK> ,R6 %TN2R0 






004500 


03S540 


OOO 1 00 


1 23 1 03 






BIC 


»8FSy,RO XCALL 


u . 


SETX' ! 


004501 


014546 


000002 


124655 






BIT 


#SEEK, R8 XCALL - 


u . 


CROS ; 


004502 


013440 


OOOOOO 


1 1 5505 






NOP 


SJMP 


s . 


RELC : 



; tU52ECl)IF TRANSFER COUNT EO O 
[U52EC11 THEN R2:XCMP AND SUSPEND 
[U52EC1 IRIOPOSSIBLE OVERLAPPED CMO 
(U52EC11IF EXISTS THEN LINK TO HEAD OF QUEUE 
[U52EC11GET MUTEXED SDI STATUS IN RO 
[U52EC11IF OVERLAPPED FRAGMENT SEEK 
[U52EC11. THEN DON'T RESET SEEK 
[US2EC11G0 SET BITS/RETURN 
IU$2ECirG0 UPDATE GROUP - 
I 1 8K1 [U52EC 1 1 RELEASE ALL BUFR CNTRL 



Routine to load seg2 address and byte ct 
Inputs; wd ct in R0< 1 4 : 7> (BOA) or R0<14: 
R7 -> buf ct 1 bIK, Rl s EDC 
Outputs: RO<S:a> s byte ct , ( I UAR , SAVUAR) :addr . R1 preserved. R3 scratch 



if seg2 wd ct is non-aero 
:6> (QDA), cond codes reflect RO 



O045O3 
004504 
004505 
004506 
004507 
O045 1 O 
0045 1 1 



053440 
033443 
0 10547 
0 10547 
033441 
053440 
083440 



O 1 0000 
OOOOO 1 
0070 1 3 
00701 4 
000003 
OOOOOO 
OOOOOO 



127777 
125223 
1 25600 
135536 
125223 
O 1 0000 
108223 



MOV\R RO.RO 7.R2R0 

MOV R 1 , R3 "/.CALL U . R 1 RO 

ADD *SUF . Ul , R7\N, BAR 7.CALL S.LDIU 

ADD IVBUF . U2 , R7VN, BAR %CALL S.SXB1 

MOV R3,R1 XCALL U . R 1 RO 

MOV\R R0,RO 

MOV\R RO,RO %JMP U . R 1 RO 

. PAGE 



Shift wd ct right, exit if O 
save EDC temporarily 
lUAR : low address 
Rl 1 SAVUAR = hi addr 
restore EDC to Rl, shift RO 

[BDA] Keep shifting 

f i ni sh shift, exi t 



BLKS 

[E121 1 
( El 21 1 
(E122I 
(E121 1 
(El 21 1 
(E121 I 
(E121 1 
( B122 I 
(E121 1 
(E121 I 
(E121 I 
IB121 1 
{E121 I 
( E 1 2 1 ] 



KDBUP 
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; IE12n 
; Iet21 1 



EEEEEEE 


RRRRRR 


RRRRRR 




00000 


RRRRRR 


E 


R R 


R R 


0 


0 


R R 


E 


R R 


R R 


0 


0 


R R 


EEEEEE 


RRRRRR 


RRRRRR 


0 


0 


RRRRRR 


E 


R R 


R R 


0 


0 


R R 


E 


R R 


R R 


0 


0 


R R 


EEEEEEE 


R R 


R R 




00000 


R R 



o 



EDC ERROR RECOVERY *«* 



Check ths LOG and ANTILOG rams to varify thay have good contents. 
Bad contents can produce EDC errors on ECC correction. 



If bad contents found, halt immediately 



00007 1 






AL GERR 


: s 7 1 




0045 1 2 


003740 


00007 1 


0 1 OOOO 


MOV 


#ALGERR , TSTCNT 


0045 1 3 


137740 


000374 


0 1 OOOO 


MOV 


# 1777 , RO 


0045 1 4 


1 1 3540 


007070 


125574 10$: 


BIS 


fALGAOR , RO\N , BAR %CALL S.L0R1 


0046 1 5 


11354 1 


007074 


OOOOOO 


BIS 


#I.GADR , R1 \N , BAR 


004$ 1 6 


01 6500 


000003 


OOOOOO 


XOR 


(BUFI .RO\N 


0045 1 7 


03 1 440 


0 1 OOOO 


0 1 0027 


DEC 


RO %JN2R0 ERRB1Z 


004S20 


013440 


0 1 OOOO 


0045 1 4 


NOP 


%JN2R0 10$ 


00452 1 


1 137 40 


007070 


1 35574 


MOV 


#ALGADR,BAR %CALL S.LORI 


004522 


11354 1 


007074 


1 25574 


BIS 


#LGADR , R 1 \N , BAR %CALL S.LDR1 


004523 


1 3754 1 


000374 


0 1 OOOO 


XOR 


# 1 777 , R1 


004524 


0 13440 


0 10000 


0 1 0O27 


NOP 


%JN2R0 ERRBIZ 


0O4525 


010545 


007O22 


1 35S02 


ADD 


#SD I . PO, UBAR\N , BAR %CALL S.L01O 


O04528 


010545 


007024 


1 25630 


ADD 


«SDI .OE,UBAR\N,BAR %CALL S.CLRB 


004527 


010545 


007024 


1 25630 


ADD 


«SOI .OE,UBAR\N,BAR XCALL S.CLRB 








; **« 


CHECK 


FOR SEEK IN PROGRESS AND WAIT UNT 


004530 


010545 


007000 


125574 U.BMTT: 


ADD 


#SDI .ST,UBAR\N,BAR %CALL S.LDR1 


00453 1 


01 4S4 1 


000002 


OOOOOO 


BIT 


lOSEBK , R 1 


004532 


014541 


01O020 


114535 


BIT 


#BFR0.R1 %J2R0 U.BMTU 


004533 


010545 


007020 


125575 


ADD 


*SDI . BO, U8AR\N, BAR %CALL S.LDR2 


004534 


014S41 


030020 


014530 


BIT 


#BFR0.R1 %JNMSB U.BMTT 


004535 


01054S 


017003 


114542 U.8MTU: 


ADD 


*SD I . SW, U8AR\N , BAR %JZRO U.8MTV 








; * « « 


OVERLAPPED SEEK EDC ERROR RECOVERY ««< 


004535 


013740 


003000 


1 2SS0S 


MOV 


*0,BUF %CALL S.RELC 


004537 


01 3440 


OOOOOO 


1 34324 


NOP 


%CALL U.DERP 


004540 


0 1 055O 


007007 


1 2S574 


ADD 


#P . MOO , R 1 0\N , BAR '/.CALL S.LDR1 


00454 1 


133541 


003040 


103131 


BIS 


#MD . NOV , R 1 , BUF %JMP U.IOPJ 


KDBUP 




KDB50 . MICROCODE . ,22-APR 


1 988 


1:16:48.97 



something is seriously wrongl 

error code to report 

in c«se of error, set value 

initiali2ex!l023. 

R 1 • ALOG ( RO I 

BAR pptnts to L0G(ALDG(R1 ) ) 
i f X not : LOGt ALOG(x) ) 
then fatal error/else update > 
loop unt i I x:0 
then test special case 
1777 = LOGE ALOG{ O ) ) 



[US2ECIIR10:PKT PTR 

( U52EC 1 I DISABLE OVERLAP SEEK 

[ U52EC 1 I EL IMINATE D . PROC WINDOW 



[E121 

I e 1 2 1 

IE121 
[E12I 
(E121 
(EI21 
CBI21 
[E121 
I E 1 2 I 
( E 1 2 1 
[ E 1 2 1 
[ E t 2 1 
I E 1 2 1 
1 E 1 2 1 
I E 1 2 1 
IE121 
I E 1 2 1 
I E 1 2 1 
[E121 
(E121 



[ U52EC 1 1 R1 ISO I STATUS 

[U52EC1 1 IF SEEK SET 

[US2EC1I THEN CHK BFRO 

[US2EC1 1R2:SDI ERROR RECOV WORD 

IUS2ECUIF NO RECOV THEN LOOP 

[U52eC1IIF NOT OVERLAPPED FRAGMENT THEN CONTINUE 



IUS2EC1 IRELEASE ALL BUFFERS, ETC 

U.DERP will dear the overlap flag and :(E1211 
if overlaping in progress queue the ; [ E 1 2 1 j 

correct packet to the head of the list ;[E121] 
(U52EC11GET MODIFIER FIELD 

IU52EC11SET NO OVERLAP MOO I F I E R/ RES TART COMMAND 
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004542 
004543 
004544 



004545 
004546 
004547 
004550 
004S5 1 
004552 
004553 
004554 
004555 
004556 
004557 
004S60 
004561 
004592 
004553 
0O45S4 
004565 
O04566 
004567 



004570 
0O457 I 
004572 



004573 
004574 
004575 
0O4576 



013440 
013440 
033740 



033740 
0337 SO 
010547 
010545 
010550 
136546 
010545 
O10S50 
136546 
010S50 
1 14546 
134541 
033141 
033443 
1 33740 
013440 
033746 
133546 
013440 



010545 
OIOS47 
010545 



013440 
01 3440 
033746 
033443 



OOOOOO 
O 10000 
OOO 1 1 2 



000 1 5 1 
0602 1 1 
007O06 
007O22 
007005 
01 3001 
007022 
007O05 
013001 
007006 
000001 
010340 
00300S 
OOOOOO 
000240 
OOOOOO 
000002 
000 10O 
OOOOOO 



007003 
007006 
0O7OO3 



OOOOOO 
OOOOOO 
000002 
OOOOOO 



1 3473 1 
00201 4 
1 1 4573 



0 1 OOOO 
054547 
135577 
135602 
135600 
154247 
135602 
135600 
IS4573 
I3SS74 
OOOOOO 
104S73 
OOOOOO 
010000 
124625 
125505 
OOOOOO 
134J73 
113131 



I35S16 
135S77 
135573 



134324 
134577 
1 24604 
1 04255 



NOP 
NOP 
MOV 



%CALL U.RREC 
%JNZRO U.VAXP 
*<ST . CNT ! SC . EDO , RO XJMP U . DERD 



IUS2EC1IGa DO READ RECOVERV 
IU52ECljlF OK THEN CHK FOR VAX PURGE 
[U52EC11 ELSE FATAL EDC ERROR 



COMPARE COMMAND ERROR RECOVERV ANALYSIS «<> 



MOV #<ST . HST I SC . NOM> , RO 

MOV\T #<ST . HST I SC . PAR> , RO XTNUPF 

ADD »BUF . SO , R7\N , BAR XCALL S. 

ADD #SD I . PO , UBAR\N , BAR '/.CALL S 

ADO #P . RS03 , R 1 0\N , BAR S. 

XOR\F #B I T08 , Re , BUF r.JZRO U, 

ADO *SD I . PO , UBAR\N , BAR %CALL S 

ADO #P . RS03 , R1 0\N , BAR %CALL S. 

XOR\P #BIT08 , R6 , BUF %JZRO U. 

ADD #P . OPCD , R1 0\N , BAR 7.CALL S. 

BIT #BIT0S,R6 

AND #<EF . BBR I EF . BBU ! EF . LOG> , R1 

OR R6,R1,8UF 

MOV R0,R3 

MOV #<RVCT I SLAT> , RO %CALL 
NOP %CALL 

MOV mPM.DSK.RB 

BIS #LF.CDN,R6 %CALL 
NOP %JMP 



LDUB 
. L D 1 O 
LDR6 
UNER 
. L □ 1 O 
LDR6 
DERD 
LDR1 



WTST 
RELC 



CLOG 
lOPJ 



[rael 1 ] 
[ rael 1 I 
COMMAND Iraalll 



[ V05 I RO:N0N -EX ISTENT MEMORY ERROR CODE 
[V05IIF NOT UPF THEN PARITY ERROR 
(VO51REST0RE UBAR 
I Ch04 1 RESTORE RIO I PKT PTR) 
R6=DR1G1NAL OP CODE 
IF EO 0 THEN MUST BE COMPARE 
Ich04 ] RESTORE RIO (PKT PTRJ 
R6:0RIGINAL OP CODE 

IF EO O THEN MUST BE COMPARE COMMAND 
I [ 1 6K]EC0#21ELSE R1:CMP OP CODE 8 FLAGS 
IF 2ND TIME THRU 
U.DERD ; [16K1IEC0«21 THEN F I N ISHED /E LS E ISOLATE 
[EC0#2I0R IN GRIG OP CODE 
IU52EC11SAVE STATUS IN R3 
GO WAIT POR BITS TO BE SET 
[IBKIRELEASS ALL BUFR CNTRL BLKS 
[US2EC2I 1 16K1SET R2 TO DISK ERROR LOG 
IUB2EC21G6 CHK FOR ERROR LOG 
RETRY ORIS OPERATION 



M ICP FLAG 



FATAL DATA ERROR, JUST GAVE BEST GUESS, 



R7 



■> BUFFER, SDI.SW HAS ERROR STATUS *«• 



U . OERF : 
U . DERC : 



U . OERO : 
U . DERE : 



#SDI .SW,UBAR\N,BAR %CALL S.STRO : ( IK J 1 0 6 1 1 EERREC 1 must Store error Status from u . Bmt a 



ADO #BUF .SD, R7\N, BAR %CALL S.LDUB 

ADO #SDI .SW,UBAR\N.BAR %CALL S.LDRO 



RESTORE UBAR 
R0:ERRDR STATUS 



FATAL DATA TRANSFER ERROR - RO HAS MSCP STATUS, 



R7 



■> BUFFER »*» 



NOP 
NOP 
MOV 
MOV 
. PAGE 



#FM . DSK , R6 
RO , R3 



%CALL U.DERP 

%CALL U.GLBN 

%CALL U.SLBN 

%JMP U.UNEA 



[U52EC11G0 DO ERROR CLEANUP 
[ U52EC 1 i [ 1 6K ] [ ECO# 1 ] GET LBN IN R1,R2 
[U52EC11G0 SET FLAGS/SET BAD LBN, ETC. 
[U52EC11Ga CHECK FOR LOGS ENABLED AND FINISH UP 



KDBUP 
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RRRRRR 




00000 


u 


u 


TTTTTTT 


I I I 


N 


N 


EEEEEEE 
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0 


0 


u 


u 


T 


I 


NN 


N 


E 
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0 


0 


u 


u 


T 


I 


N 
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E 


RRRRRR 


0 


0 


u 


u 


T 


I 


N 
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EEEEE 
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0 


0 


u 


u 


T 


I 


N 


N N 


E 


R R 


0 


0 


u 


u 


T 


I 


N 


NN 


E 


R R 




00000 


uuuuu 




T 


I I I 


N 


N 


EEEEEEE 



004577 


0 10545 


007022 


1 3S602 


004S00 








004600 


0OO547 


007004 


1232 11 


004601 


114542 


000360 


000000 


004G02 








004B02 


000545 


017032 


0332 1 1 


004603 


135542 


OOO380 


1 27777 


004S04 


010545 


OO7022 


135802 


004605 


010550 


007008 


125578 


004 606 


01 6540 


000010 


000000 


O04607 


01 6540 


010007 


114814 


004 610 


01 8 5 40 


0101 12 


13 7 777 


0046 1 t 


114543 


0 1 0200 


114814 


0046 1 2 


133563 


0 1 3 1 00 


087777 


0046 1 3 


01 3440 


000000 


104622 


0046 1 4 


01054S 


0O7O47 


125572 


004615 


010550 


0 1 7008 


127777 


004 6 1 6 


004640 


000037 


OOOOOO 


0046 1 7 


01 6640 


ooooto 


000000 


004820 


1 14543 


0 1 O20O 


027777 


00462 1 


133583 


01 3 100 


067777 


004622 


133543 


003200 


OOOOOO 


004623 








004623 


000545 


007027 


103213 


004624 


010547 


007O0 1 


1 15803 


004B25 


01 3740 


007 156 


125630 


O04S2S 


037 142 


000002 


OOOOOO 


004827 


008544 


010135 


137777 



SUBROUTINE TO GET LBN IN R1,R2 «** 

ADO »S0 I . PO , UBAR\N , BAR %CALL S.LDtO 

ASSUME BUF . HH , EO. BUF . HL* 1 

ADO «BUF . HH , R7,«, BAR %CALL LDR2R1 

BIT »HDC0D,R2 

ASSUME SO I . RH , EO , SO I . RL-r 1 

ADD «SD I . RH , UBAR , 0. BAR %CNZRO L0R2R1 

BIC #HDC0D,R2 %RET 



1 ECO# 1 1 RESTORE R10(MSCP PKT PTR) 
[EC0#11MAKE SURE SEQUENTIAL 
[ ECO* 1 1 R2/R 1 : HI /LO BAD LBN 
IEC0#1 I IF NOT LBN 

[ODAHECOfl IMAKE SURE SEQUENTIAL 

IQOAi (U52EC21 [ECa«1 1 THEN R2,R1=HI/L0 SAVED LBN 
IEC0#1ISTRIP OFF HEADER CDDE/ftCTURN 



; « « « 
U . SLBN : 



SUBROUTINE TO CHECK FLAGS, PUT BAD LBN IN PKT, ETC. ^ ROiMSCP STATUS 



ADD #SDI .PQ, UBAR\N, BAR %CALL S.LD10 

ADD #P . FLGS , R10\N , BAR %CALL S.LDR3 

XOR #<ST . DAT I SC . FER> , RO\N 

XOR #ST.CMP,RO\N %JZRO 1$ 

XOR #<ST . CNT I SC . EDO , RO\N KRZRO 

BIT *EF.SBR,R3 %J2R0 1$ 

BISNT *EF . BBU , R3 , BUF %RNZRO 

NOP %JMP 2$ 

ADD #SDI .2T,UBAR\N,8AR '/.CALL S.LD09 

ADO HIP . FLGS , R 1 0\N , BAR %RZRO 

AND #ST.MSK,Q 

XOR #<ST . OAT> , Q\N 

BIT #EF.BBR,R3 %RNZRO 

BISNT #EF . BBU, R3 , BUF %RNZRO 



RtOiMSCP PKT PTR 
RSiMSCP FLAGS 
[EC0#11IF FORCED ERROR 

Im jt 09 )[ eC0*1 J THEN NOT BAD/IF COMPARE ERROR 
lECOmilTHEN NOT BAD/IF EDC ERROR 

[ m jt09 1 I EC0*1 1 THEN NOT BAD BLK/IF BAD BLK REPORT 
THEN MARK UNREPORTED /RETU RN 

[mjtOB] branch to set bbr 

I m j 1 09a 1 what was temp error? 

[ m jt 09 ] r et ur n if xero/reset bar 

[ mjt 09a ] mask data error 

[mjt09a]did an ecc (data) error occur? 

Imjt09] IEC0#1 I THEN NOT BAD BLK/IF SAD BLK REPORT 
IrajtOBl THEN MARK UNREPORT ED /RETURN 



BAD BLOCK - NOW LET'S DETERMINE WHAT TO REPORT <>< 



BIS 

ASSUME 
ADD 



*EF . BBR , R3 , BUF 

SO I . BH , EQ , SDI . BL-f 1 

*SD I . BL, UBAR , 0, BAR '/.JMP STR1R2 



(EC0#11ELSE INDICATE BAD BLK REPORTED 
[US2EC13MAKE SURE SEQUENTIAL 
[ US2EC 1 1 STORE IN SD I CNTRL BLK/RETURN 



ROUTINE TO SEE IF BITS IN RO ARE SET IN BUF . ST I 1 6K 1 «»« 

[18KIG0 SEE IF RO BITS SET/RETURN 



ADD 



#BUF . ST , R7\N , BAR 7.JMP S.BITO 
ROUTINE TO WAIT FOR BITS IN RO * SUSP ! XCMP TO BE SET IN SDI. ST «»< 
%CALL S.CLRB 



MOV 
XNOR 
XOR 



#NSEEKS , BAR 
R2 , R2 

#<BUFP42-<NBUFR«2>>,RLL,Q 54RZRO 



[ EC0i*2 1 PREVENT DEAD L OCK , I . E . D. READ/WRIT MUST GET 
[ U52EC 1 1 R2: LOOP LIMIT (APPROX 85 MSECS I 
( bda 1 Ich04 ] [ U5 2EC t 1 
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AND 
DEC 



004832 
004833 
O04634 
O04635 



010545 
010565 
033540 
0 13440 



007000 
01702S 
010260 
OOOOOO 



004636 053701 000003 



004637 
004640 



00464 1 
004642 
004643 



0 13740 
010545 



033746 
014546 
114543 



003000 
017022 



000062 
000002 
000100 



1 25603 
165572 
114625 
127777 

; ***■ 

137777 U.LRR1 



135224 
1 1 4B44 



123 102 
124655 

114334 U.OVLA: 



R2 %JZRO U.WTSA ; 

CHECK IF BITS ( RO ) SET IN SDI STATUS t'f 

ADO . #SDI .ST.UBAR\N,BAR %CALL S.BITO ; 

ADD\T lOSDI . OM, UBAR\N , BAR XCZRO S.LOQQ ; 

BIS #<XCMP I5USP I SFRQ> , RO %JZRO U.WTST 

NOP %RET ; 



Q:XOR OF STK PTR AND NULL SUFFER PTR 

; IU52ECinF NO BUFFERS LEFT (IGNORE LOCK BIT] 

lU52ECtlDECR LOOP COUNTER AND LOOP IF NONE LEFT 



IF RO BITS NOT SET 

[US2EC1] THEN IF SDI. DM EQ O 

; I U52EC2 nU52EC1 1 THEN SET SUSP IN RO « LOOP 
ELSE RETURN 



ROUTINE TO LOAD R1 (SHIFTED RIGHT) FROM THE BUFFER «>> 

MOV\R (BUF),R1 XRET ; lUS2EC1iGET R1 SHIFTED RIGHT. 

ROUTINE TO PROCESS NEXT COMMAND / FRAGME H T SEEK OVERLAP *»« 
BAR points to SDI.OE(UBAR) 



MOV 
ADD 



#0,SUF %CALL U.CKTC 

#50 I . PO, UBARXN , BAR XJZRO U.OVLB 



Clear ovip flag; if transfer ct s 
then try to overlap next command 



tE121 1 

[ei2i 1 
[ei2i 1 

IEt21 1 



OVERLAP SEEK OF NEXT FRAGMENT *** 



MOV 
BIT 
BIT 



*<SUSP I BFRQ { SEEK> , R6 %CALL U . SETS : 
#SEEK,R8 HCALL U . CROS ; 

#SFULL,R3 %JMP U . BMTW i 



tU52ECIISET SEEK, BFRQ, 
IUS2EC11G0 UPDATE GROUP 
IUS2IC1 ICONTINUe 



AND SUSPEND 



; **» 
U^OVLB: 



CHECK FOR SEEK OVERLAP OF NEXT COMMAND «*« 



The f o 1 lowi ng code was deleted by RL, 7/31/87, because it 
doesn't do anything except inhibit all overlap (since we got 
here from U.BMTX, P.OPCD cannot be 0P.8RSII 



004644 
004645 
004646 
004G47 
004850 
0048S1 



0046S2 
004653 
O04654 



03370S 
013440 
105542 
010562 
014640 
013440 



010S4S 
0 1 0545 
O 1 3440 



0OO003 OOOOOO 



00700S 
0OO300 
O t 70O6 
000040 
01O00O 



00702S 
007022 
OOOOOO 



125575 
OOOOOO 
075S72 
OlOOOO 
104843 



I 35S24 
1 2S62 1 
102101 



ADO #SDI .P9, UBARXN, BAR %CALL 

ADD #P.0PC0,R6\N,BAR %CALL S 

XOR #0P.ERS,R2\N 

NOP %JNZRO L 

MOV ( BUF j , R6 

MOV R6,BAR %CALL S 

BIC #<PSTAT ! PACTV> , R2 , 0 

ADOXT #P . OPCO . R2\N , BAR %CN2R0 S 

BIT #<0P . RDaOP . CMPaOP . WR> , Q 

NOP %JZRO L 



i . LDRS 
LDR2 



[ m jt 07 1 r 6 3cur r ent cmd ptr 
imjt071get opcode 
(mjt07Jts it an erase? 
imjt07] if it is, exit 

( U52EC 1 I R8 : CURRENT CMD PTR 
[ U52EC 1 ] R2 = L I NK WORD FOR THAT 
iu52EC1]ZAP CONTROL BITS 
[U52EC1]IF PTR NEQ O THEN LOAD IT 
IU52EC11IF NEXT CMD NEQ RO,WRT, OR CI(IP 
(U52EC11 THEN GO BACK 8 CONTINUE 



CMD 



1E121 1 
[ E 1 2 1 1 
I El 2 1 1 
[E121 1 
[EI21 1 
1E121 1 
(E121 1 
1E121 1 
IE 121 1 
IE121 1 



OVERLAP SEEK OF NEXT READ, WRITE, OR COMPARE COMMAND 



ADO 
ADD 
NOP 



#SD I . OM, UBAR\N , BAR '/.CALL S.STR6 
#SD I . PQ , UBAR\N , BAR %CALL S.STR2 
%JMP U . SEKO 



(U52EC11 ELSE SET SOI.OM 

(US2EC11PUT NEXT CMD ON HEAD OF QUEUE 
[U52EC11Ga SELECT NEXT CMD S START SEEK 



ROUTINE FOR CVLINDER CROSSING CYLINOeR AND GROUP UPDATE •*« 
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PACE 242 



004655 
004656 
004657 
004660 
004661 
004662 
004663 



0 13440 
000545 
1 3044 1 
1 30442 
010545 
0I054S 
01OSSO 



004684 010550 
004665 010545 
004686 010545 



0 1 0000 
O07O 1 2 
OOOOO 1 
010002 
0070 1 2 
0O7O22 
007026 



007026 
007013 
007005 



1 37777 
123211 
I 35620 
044662 
12562 1 
1 35602 
1 2S630 



135573 
125S1 6 
10561 6 



NOP %R2R0 

ADO #30 I . CH , UBAR , 0 . BAR '/.CALL LDR2R1 

INC R 1 . R 1 %CAL L S . STR 1 

INC\F R2,R2 '/.JNZRO U.CRSA 

ADD »SD I . CH , U6AR\N , BAR %CALL S.STR2 

ADO #SD I . PQ , UBAR\N , BAR %CALL S.LD10 

ADD *S . GRUP , R10\N , BAR %CALL S.CLRB 

GROUP UPDATE ROUTINE <>> 



ADD 
ADD 
ADD 
. PAGE 



#S . GRUP , R10\N , BAR %CALL S.LDRO 
#SDI . GP , UBAR\N , BAR %CALL S.STRO 
#SDI . UG , UBAR\N , BAR %JMP S.STRO 



1U52EC1IIP NO SEEK THEN RETURN 
[ U52EC 1 ] R1 , R2: LO , H I CYL NUMBER 
IU52EC11INCR LO CYL/RESET 
IU52EC1]IF NEO O THEN INCR HI CYL 
IU52EC1] ELSE BUMP HI CYL/RESET 
[ U52EC 1 ] R 1 0=MSCP PKT PTR 
IUB2EC1 IRESET GROUP VALUE 



IU52EC1 IROiGROUP NUMBER THIS CMD 
[U$2CCI|SAVE AS MASTER GROUP NUMBER 
[U52EC1 ISAVe AS U.CPRM GROUP/RETURN 



o 
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ROUTINE NAME: 

UNB.CM (UNIBUS COMPARE SUBROUTINEI 

FUNCTIONAL DESCRIPTION: 

THIS ROUTINE ACQUIRES A BUFFER THEN FILLS IT WITH BUF.BC 
WORDS FROM THE HOST. THE DATA FROM THE HOST ( CMPBUF ) IS THEN COMPARED WITH 
THE DATA JUST READ FROM THE DISK (SUP. BP). IF ALL BUF.BC WORDS MATCH THEN 
THE EDC'S ARE CHECKED. 



INPUTS: 



lUAR, UAR 



OUTPUTS ; 

SUCCESS 
FAILURE 



STARTING UNIBUS ADDRESS REGISTER IMAGE 
BUFFER CONTROL AREA POINTER 



MERGE BACK INTO READ CODE 

ENTER U.BMTS (COMPARE FAILURE) OR 



U.BMTO (I/O PAILUREI 



COMPARE SECTOR BUFFERS WITH HOST DATA (COMPARE COMMAND] *** 



004867 
004870 
004871 
004672 
004673 
004S74 
004675 
004 67 B 
004 S77 
004700 



004701 
004702 
004703 



004704 
004705 
004708 



133740 
033760 
033743 
033442 
133740 
01 6503 
0 17503 
003760 
0 10547 
103640 



010547 
OS3440 
013740 



01 3440 
013440 
010547 



0O0O40 
0 1 0350 
000 1 05 
007005 
000001 
0O00O3 
O 1 O0O3 
0 10 112 
007006 
003200 



0O7O 1 2 
000000 
007242 



OOOOOO 
O 1 OOOO 
00701 1 



1 24S24 
05457 1 
OOOOOO 
0 1 0000 
I 35220 
OOOOOO 
104701 
0445 12 
I 3S572 
OOOOOO 



125573 
010000 
125577 



1 25635 
044545 
12SS73 



MOV #BECER,RO 

MDV\T #<ST.OAT+SC 

MOV #EDSEED,R3 

MOV UBAR,R2,BAR 

MOV #SECS2,R0 

XOR (BUF),R3\N 

XNOR ( BUF ) , R3\N 

MOV\T *<ST.CNT+SC 

ADD fSUF . SO , R7\N , BAR %CALL 

BIS #B IT 1 5 , Q , BUF 



XCALL U.TBEC ; 
BCO.RO %JNZRO U.DERC 



%CALL U.CKEB 

%JZRO UNB.CA 
EDO.Q %JNZRO U.BMTR 
LDQO 



GO SEE IF FATAL ECC ERROR 

: IF FATAL ECC ERROR THEN EXIT 

MOVE SEED INTO R3 

BAR . R2:BUFFER POINTER 

FINISH EDC IF NEEDED 

IF BUFFER EDC EO CALCULATED EDC 

THEN CONTINUE/IF NEQ 1'S SOMPLEMENT EDC 

THEN DO ERROR RECOVERY ;IE121I 
ELSE RESTORE 0/SET BIT15 OF SDI POINTER 
TO INDICATE FORCSO ERROR 



ACQUIRE BUFFER FOR HOST DATA RE-READ «»• tVOBl 



ADD 

ROT\R 

MOV 



#BUF.BC.R7\N.BAR %CALL S.LDRO 



#CMPBUF.BAR 



[V051R0=BVTE COUNT 

[ch04I CONVERT BYTE COUNT TO WORD COUNT 

(Ch04l POINTER TO THE DEDICATED COMPARE BUFFER PO 



** * 
»* * 



PREPARE FOR AND PERFORM HOST DATA RE-READ 
UNIBUS READ SEGMENT ROUTINE 



NOP %CALL 
NOP\F KJNZRO 
ADD #BUF . GP , R7\N, BAR %CALL 



UNB . RD 
U . BMTO 
S . LDRO 



[00A)D0 READ OF FIRST SEGMENT 
[QDAIERROR IF NOT ZERO 
[BOAIGET SEG 2 GROUP 



KDBUP 
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0047 1 3 


010S47 


00701 2 


1 2SS73 


ADD 


»BUF . BC 


, R7\N 


BAR 7.CALL 


5 . LDRO 


0047 1 4 


01 3740 


007244 


1 2SS74 


MOV 


#MAPSAV 


, BAR 


•/.CALL 


S . LDR1 


0047 1 5 


030 1 40 


00000 1 


OOOOOO 


ADD 


R 1 , RO 








0047 1 6 


01 0547 


007002 


I 25S74 


ADD 


#BUF . BP 


, R7\N 


BAR %CALL 


S . L0R1 


0047 t 7 


0 13740 


007242 


135575 


MOV 


»CMPBUF 


, BAR 


%CALL 


S . LDR2 


004720 


1 2034 1 


00700 1 


1 35572 


UNB . CS : INCB 


R 1 \0 , R 1 


, BAR 


%CALL 


5 . LD99 


00472 1 


1 20342 


O070O2 


010000 


I NCB 


R2\0 , R2 


, BAR 




004722 


006 600 


000003 


01O0OO 


XOR 


(BUF) ,0 








004723 


1 3 1 540 


010002 


014726 


SUB 


#2 , RO 




% J N Z R 0 


UNB . CC 


004724 


013440 


O10OOO 


OO4720 


NOP 






%JNZRO 


UNB . CB 










; •»« DATA 


FROM HOST 


MATCHES DATA FROM DISK 


004725 


013440 


OOOOOO 


1 1 4427 


NOP 






%JMP 


UNB . CX 



004707 
0047 I 0 



0047 1 1 
0047 1 2 



055S40 
0 1 3740 



053440 
013440 



000377 
007244 



O10OOO 
O10O0O 



134S03 
1 356 t 6 



035636 
014S45 



BIC\R 
MOV 



*LOBYT, RO 
*MAPSAV , BAR 



%CALL 
%CALL 



. CPGC 
. STRO 
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CHECK PG XING, LOAD SEG2 PARAMS IF NECj[E121] 
[ch02]Save SEG 2 byte count for later use;[E121] 



NOTE THAT UBAR IS STILL SET UP FROM THE PREVIOUS CALL 
TO UNB.RO AND POINTS TO THE CORRECT OFFSET WITHIN THE 
DEDICATED COMPARE BUFFER FOR THE SEGEMENT 2 DATA 



(Ch04 1 
Ich04] 
[Ch04] 



MOV\R 
NOP 



%CN2R0 
%JNZRO 



UN . BRC 
U . BMTO 



lOOAIEIse read SEG 2 

(V05IIF ERROR THEN GO PROCESS 



PERFORM COMPARE FUNCTION (R3 : EDC OF HOST DATA BUFFER) 



1 



SECTOR BUFFER HAS COMPARE FAILURE 



IVOBlROsBYTE COUNT 
[ Ch02 ] Rest or e SEG 2 byte count 
[ch02}Add SEG 2 byte count to SEG 
[V05]R1:DISK DATA BUF PTR 
[VOS]R2iH0ST DATA BUF PTR 
[VOsiosWORD FROM DISK BUFFER 
[V051BARSPTR TO WORD FROM HOST BUFFER 
IV051COMPARE DATA FROM HOST AND DISK 
IVOSIIF ERROR THEN PROCESS ELSE OECR CNTR 
[VOSIIF NE9 0 THEN LOOP ELSE SAR:PTR TO HOST 

NOW CHECK EDC'S «<> 



[V05I GO CHECK FOR FORCED ERROR 
PERFORM COMPARE RECOVERY AS APPROPRIATE ««« 



00472 6 
004727 
004730 



033740 
010547 
01 3440 



0OO007 
007006 
OOOOOO 



OOOOOO UNB.CC: 

135577 

104553 



MOV 
ADD 
NOP 
. PAGE 



#<ST , CMP> , RO 
#BUF.SD,R7\N,BAR %CALL 
%JMP 



. LOUS 
. BMTS 



[ V05 I ROsCdMPARE ERROR CODE 
[V051REST0RE UBAR 
[V05)GO PROCESS ERROR 
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ROUTINE NAME: 

U.RREC.CREAD RECOVERY ROUTINE) 

FUNCTIONAL DESCRIPTION: 

THIS ROUTINE WILL INITIATE READ RETRY AND RECOVERY (ERROR RECOVERY 
LEVEL II FOR SECTORS READ IN ERROR. THE FOLLOWING SEOUENCE IS FOLLOWED: 

t. IF LEVEL 1 ERROR RECOVERY IS NOT ACTIVB THEN THE FIRST RETRY 
WILL PERFORM A REAL TIME GROUP SELECT. 

2. ERROR RECOVERY LEVEL 1 WILL BE ACTIVATED AND A DRIVE SPECIFIED 
NUMBER OF RETRIES WILL BE PERFORMED BEFORE THE SDI ERROR RECOVERY 
COMMAND IS USED. 

3. IF 2) ABOVE FAILS THEN A DRIVE SPECIFIED NUMBER OF RETRIES WILL 
BE PERFORMED AT EACH ERROR RECOVERY LEVEL THE DRIVE SUPPORTS. 

4. IF THE READ SUCCEEDS AT ONE OF THE ERROR RECOVERY LEVELS THE 
DRIVE IS LEFT AT THAT RECOVERY LEVEL FOR THE NEXT OPERATION. 

5. IF THE READ CONTINUES TO FAIL AFTER ALL ERROR RECOVERY LEVELS 
ARE EXHAUSTED THEN THE ROUTINE WILL RETURN A HARD ERROR. 

INPUTS: 

9 MSCP ERROR CODE OF RETRY CAUSING ERROR 

SETTING 0 IS OPTIONAL 
R7 POINTER TO SECTOR BUFFER IN ERROR 

UBAR POINTER TO SDI CONTROL BLOCK FOR DRIVE 

OUTPUTS: 

ACTIVATED LEVEL 1 ERROR RECOVERY 

CONDITION CODE ZERO - HARD FAILURE 

CONDITION CODE NONZERO - ERROR RECOVE R Y /RETRY INITIATED 



004731 010545 007047 13S613 



c 



004732 
004733 
O04734 
004735 



004736 
004737 
004740 
00474 1 
004742 



004743 
004744 



010545 
114540 
O 1 4540 
O 1 3440 



025544 
003700 
1 30444 
014540 
034460 



010S45 
OtOS4S 



007000 
000240 
0 10244 
010000 



00700 1 
040003 
0 1 00O4 
000204 
0 1 0000 



007035 
OO70 1 7 



135573 
010000 
00474 1 
01 4741 



OOOOOO 
1 54736 
004732 
OOOOOO 
067777 



135604 
I 25572 



U.RREC: 

; * * * 
U . RRCA : 

( * * * 

1 0$ : 



ADD mSDI . 2T,UBAR\N, BAR %CALL S.STOO 

MAKE SURE D.PROC IS REALLY BLOCKED «<« 



SAVE ERROR FOR SUCCESS ERROR LOG 



ADD #SDI . ST , USARXN , BAR %CALL S.LDRO : ROsSDI STATUS 

BIT #<SLAT+RVCT> , RO ; IF SLAT OR RVCT SET 

BIT #<DERR<-XCMP + SUSP> , RO -/.JNZRO U.RRCX ; [16K1IF SUSPEND SET 

NOP r.JNZRa U.RRCX i I16KI THEN CONTINUE 

IF NO BUFFERS LEFT THEN TREAT AS SUSPEND «<« 



BIC 
MOV\F 
I NC 
B I T 
CLRVT 



# 1 , RL L\0 , BAR 
( BUF ) , 0 
RLL , RL L 

#<DERR+XCMP> , RO 
RO 



7. J N L S B 
XJN2R0 



10$ 

U . RRCA 



( 1 6K 1 t Ch03 1 I F BUFFER LOCK CLR 
lIBKlIchOSl THEN WAIT FOR IT 
CI6K1IF SUFFERS THEN LOOP 
[16KI ELSE CHECK FOR ERRORS 
IF ERROR THEN RETURN 



CHECK IF LEVEL 1 ERROR RECOVERY ACTIVE »<> 



ADD 
ADO 



#SDI . ER , UBAR\N , BAR %CALL S.LLBO 
#SDI . El , USARXN, BAR KCALL S.LBOO 



ROsERROR RECOVERY LEVELS 
QsLEVEL I ERROR STATE 



; [EI21 ] 
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004745 








ASSUME 


ERRINP.EO.BITIS 




004745 


1 00440 


030000 


154754 


INC\F 


R0,9 7.JMSB U. 


RRCC 


004746 


103 640 


00020 1 


0 1 OOOO 


B I 5 


#<ERRlNP+256.>,0 




004747 


0 10547 


007001 


125574 


ADD 


lUBUF . ST , R7\N , BAR V.CALL S. 


LDR1 


0O4750 


03554 1 


000002 


000000 


BIC 


#BCGRP , Rl 




0O475 1 


13554 1 


00000 1 


0 1 OOOO 


BIC 


idBERDN.RI 




0047S2 


0 13440 


000000 


000000 


TST 


RO 




.0047S3 


033S6 1 


O 13001 


0447S4 


BIS\T 


#BCRUP , R 1 , BUF %TN2R0 




004754 


154640 


0O0O17 


OOOOOO 


U . RRCC : AND\R 


#RETCNT , 0. RO 












; «>« ISOLATE 


DRIVE'S RETRY COUNT >•« 




00475S 


010S4S 


007034 


12S57S 


ADD 


#SD 1 . RC , UBAR\N , BAR %CALL S 


. LDR2 


00475 6 


07 4S42 


0003 80 


0 1 OOOO 


AND \ L 


IKH I N I B, R2 




0047S7 


073762 


010100 


144760 


MOV\TL 


lUERRRTC 1 6 . , R2 %TZR0 




0047C0 


070142 


000002 


OOOOOO 


ADO\L 


R2 , R2 




0047S1 


01 61 40 


000002 


010000 


XOR 


R2 , RO\N 




0047e2 


014S40 


010377 


004767 


BIT 


illLOBYT.O %JN2Ra U. 


RRCE 










; *>> MAXIMUM 


RETRY COUNT EXCEEDED, DECREMENT 


004763 


001 240 


010000 


1 67777 


OEC\P 


0 %RZRa 
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MAKE SURE ERRINP IS MSB 

IF ERROR RECOVERY ACTIVE THEN CONTINUE 

ELSE ACTIVATE ERROR RECOVERY 
[ 1 6K 1 R 1 : CURRENT BUFFER STATUS WD 
[15KICLEAR GROUP DONE FLAG 

lEERRECI CLEAR ERROR RECOVERY CMD DONE FLAG 
ISOLATE ERROR RECOVERY LEVELS 

DO GROUP SELECT ON FIRST RETRY (TO RECENTER HEADI 
ISOLATE RETRY COUNT 



R2>DRIVB RETRY COUNT (HI NIBBLE) 

ISOLATE RETRY COUNT 

IP E« 0 THEN USE DEFAULT 

R2>R2<4 

IP NE« MAX 

THEN CONTINUE/ELSE TEST RECOVERY LEVEL 



IF RECOVERY LEVEL EO 0 THEN HARD ERROR 



CLEAR RETRIES AND INDICATE POTENTIAL OFF TRACK CONDITION 



004764 
00476S 
004766 



004767 
004770 



00477 1 
004772 
004773 
004774 



105640 
0ia$4S 
033640 



010S45 
100640 



010547 
034541 
0 1 0545 
01054S 



000017 0 10000 
007026 125573 
OO3002 0 1 OOOO 



BIC 
ADD 
BIS 



#RETCNT,<} 

#SDI . ES , UBAR\N , BAR %CALL S.LDRO 
mOFFTRK, RO, BUF 



UPDATE RETRY COUNT 



0070 1 7 
000377 



00701 1 
000377 
007005 
007013 



OOOOOO 
1256 13 



1 35574 
OOOOOO 
1256 17 
1 2SS7S 



ADD 
ADDC 



#SD I . E1 , UBAR\N , BAR 
#377,0 liCALL 



CHECK FOR GROUP SELECT NEEDED >«« 

ADD #BUF . GP , R7\N , BAR %CALL S.L0R1 

AND #L0BVT,R1 

ADD «SDI . UG , UBAR\N , BAR %CALL S.SLBI 

ADD #S0I . GP , UBARNN, BAR %CALL S.LDR2 

RESET BUFFER STATUS TO EMPTY «•> 



ZAP RETRY COUNT 
ROsEXTENDED STATUS WORD 

INDICATE POTENTIAL OFF TRACK CONDITION 



BARiPTR TO LEVEL 1 RECOVERY WORD 
ADO 1 TO RETRY COUNT/RESET 



[BOAl RIsGROUP NUMBER/EXT UNI6US ADOR BITS 
[EDAl STRIP OFF 32 WORD COUNT 

SAVE AS CURRENT GROUP FOR U . PROC 

R2:CURRENT GROUP 



0O477S 


103740 


0OO20O 


01 OOOO 


MOV 


#BRTRY , 9 




9:READ RECOVERY FLAG PGR BUF . BP 


004776 


010547 


007000 


1 25573 


ADD 


#BUF . NL , R7\N , BAR 


%CALL S.LDRO 


ROsBUFFER STATUS 


004777 








ASSUME 


BLAST , EO. B I T 1 5 




MAKE SURE BLAST IS MSB 


004777 


103660 


030 1 00 


1 55000 


BIS\T 


#BLSTB,e 


%TMSB 


IF REALLY LAST ONE THEN SET REALLY LAST FLAG 


005000 


036 14 1 


OOO002 


010000 


XOR 


R2 , Rt 




IF GROUPS NE9 


005001 


003660 


O 10001 


055002 


BIS\T 


iHBGRUP , 9 


%TNZRO 


IIBKITHEN SET GROUP FLAG IN BUF. ST 


005002 


133540 


000200 


OOOOOO 


BIS 


#BLAST , RO 




TEMPORARILLY MAKE THIS BUFFER LAST SO 
D.READ WON'T UPDATE SDI.DB FOR THIS SECTOR! 


005003 


1 35540 


003 1 00 


OOOOOO 


B I C 


*BFULL , RO, BUF 




I 1 6K1 INDICATE SUFFER EMPTY 



SET READ RECOVERY FLAGS IF NOT ALREADY SET **' 
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OOS004 
005005 
006005 
005006 



010547 007001 



004660 
1 35540 



O3OO0 1 

000077 



1 55O06 
010000 



005007 033040 003000 OOOOOO 



ADD 

ASSUME 
ANO\T 
B I C 

BIS 



#BUF . ST , R7\N , BAR %CALL S.LDRO ; [ 1 6K I RO : B UFFE R POINTER/RECOVERY FLAGS 
BRTRY , E9, BI T 1 5 ; [U52EC21MAKE SURE BRTRY IS MSB 

#BCRUP,9 %TMSa ; [U52EC2IIF ALREADY SET THEN ISOLATE BGRUP ONLY 

#<BECCIBGOODIBDSNF ! BLRWR >BERDNIBECER>,RO ;(nijt09al[EERRECl 

M U52EC2I [ EC0ll>2ICLEAR POS ERROR FLAG/ECC ERR FLG 
Q,RO,BUF ; [1BK1SET BUF. ST FLAGS 



RESET SDI STATUS TO ALLOW I/O TO OCCUR AGAIN '** 



005010 
0O50 1 1 
0050 1 2 
OOS01 3 



033746 
1 33546 
1 35540 
035540 



000040 
000100 
000040 
000304 



1 2337 1 
1 2S476 
OOOOOO 
103107 



MOV 
BIS 
BIC 
BIC 
. PAGE 



ifSUSP,R6 %CALL U . ZPSW 

#ERRIP,R6 %CALL U . GMST 
fSLAT.RO 

#<DERR I XCMP I BFSV> , RO %JMP U.STS 



R6:SUSP/G0 ZAP SDI.SW 
RO=MUTEXEO SDI STATUS 
THROW ERROR LOG AWAY ! 

IEC0#212AP DRV ERR, TRANSFER COMPL. BUFFER SERVICE 



KDBUP 
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ROUTINE NAME: 

U.BSET (BUFFER SERVICE SET UP I 

FUNCTIONAL DESCRIPTION: 

THIS ROUTINE SETS THE FOLLOWING PARAMETERS FOR PREPARATION OF 
A READ ,WRI TE , COMPARE OPERATION: 

RO ! NUMBER OF BYTES TO TRANSFER 

lUAR : LO HOST TRANSFER ADDRESS 

EXTENDED ADDRESS SITS IN CR AND CRI 

USAR : SECTOR DATA START ADDRESS 



INPUTS: 



UBAR 
R7 



POINTER TO SOI CONTROL BLOCK 
POINTER TO CURRENT SECTOR BUFFER 



OUTPUTS: 

AS MENTIONED ABOVE 



008014 


01054S 


007025 


1 25602 


ADD 


#SDI . OM.UBARNN, BAR 


%CAL L 


S 


LD10 


OOS01S 


010545 


0 1 7022 


1 25602 


ADD 


HISOI . PO. UBAR\N , BAR 


%CZRa 


s 


LOIO 


OOS01 e 


013740 


007 1 44 


135573 


MOV 


*OPCODE,BAR 


%CALL 


s 


LORO 


00501 7 








ASSUME 


<0P.RPL«0P.ACCaaP.ERS>a2O,NE,O 






00S017 








ASSUME 


<OP.ROIOP,WRI0P. CMP 1 OP 


oNDaso.eo.o 


005017 


0 1 4B40 


000020 


010000 


BIT 


#20, RO 








OO5020 


016540 


0IOO1 1 


01 5075 


XOR 


#0P .ONL , RO\N 


%JN2Ra 


u 


CLRM 


00502 1 


010547 


017014 


105076 


ADO 


IVBUF . U2 , R7\N , BAR 


XJZRO 


u 


CLM1 


OOS022 


010550 


0070 1 3 


125574 


ADD 


#P . BUF 1 , R 1 0\N . BAR 


%CALL 


s 


LDRI 


005023 








ASSUME 


MAP VAL . EO , B I T 1 5 








005023 


0 10547 


03701 4 


005076 


AOD 


iTBUF . U2 , R7\N , BAR 


%JNMSB 


u 


CLMI 


005024 


0 10547 


007001 


125574 


ADD 


#8UF . ST , R7\N, BAR 


%CALL 


s 


LDRI 


005025 


0 1454 1 


0000 1 0 


OOOOOO 


BIT 


*BMAPDN,R1 








00502 6 


0 13440 


OlOOOO 


00S070 


NOP 




%JNZRD 


u 


SST 1 


005027 


0 10547 


007001 


135573 


ADO 


#BUF . ST , R7\N , BAR 


•/.CALL 


s 


LDRO 


005030 


033540 


003O 1 0 


135273 


BIS 


#BMAPDN , RO , SUF 


■/.CALL 


u 


GETP 


00503 1 


0 10545 


007 1 07 


135573 


ADO 


#MAP .OF,UBAR\N,SAR 


'/.CALL 


s 


LDRO 


005032 


033 1 4 1 


OOOOOO 


OOOOOO 


BIS 


RO , R 1 








005033 


010547 


007007 


t 35620 


ADD 


#BUF . UA . R7\N , BAR 


y.CALL 


s 


STR1 


005034 


010547 


007010 


1356 13 


ADD 


#BUF . US , R7\N, BAR 


%CALL 


s 


STOO 



ARE OVERLAPPED SEEKS IN PROGRESS? ME125] 
(0DAIR10>MSCP PACKET i[E125I 
(cntllGET THE OPCODE ;[E1211 
IcnillMAKE SURE CHECK WILL W0RKi[E1211 

; I E 1 2 1 ] 

IcnitlTEST IF ACC, ERS, OR RPL 

[chlli'lSeE IF ONLINE/BYPASS MAPPING CHECK 

IP ACC, ERS OR RPL 
IchlK-lIF ONL, BYPASS MAPPING CHECK ALSO;I 
make sure no mapping retained ;EE121] 
[0DA]R1:HI ORD FIRST LONGWORD BUF DESC;[E1 

: IE 121 1 

(ODA][KJK]NO MSB - NO MAPPING :[E121I 

(ODfllGET BUFFER STATUS 

(ODA) SEE IF MAPPING SET 

[ODAIIF SET THEN ALREADY MAPPED 
lODAIGET STATUS WORD ME12I1 
lOOAISST MAPPING FLAG/GET ADDRESS OF FIRST 
[ODAIGET OFFSET 
tODAlSET IN OFFSET 

[ODAISTORE LOW ORDER BUS ADDRESS 
[BDAISTORE IN HI ADDR 



THIS SECTION CALCULATES THE 22-BlT ADDRESS FOR THE NEXT MAPPING REGISTER. 
IF THE INTERNAL CACHE IS EMPTY THE NEXT GROUP OF MAPPING REGISTERS IS READ 
FROM HOST MEMORY . 



005035 
005036 
005037 
OOS04O 



010545 
O I 3440 
010545 
013740 



007 105 
010000 
007106 
017246 



135614 
0 1 5047 
1 35574 
1 5505 1 



ADD 
NOP 
ADD 
MOV\F 



*MAP . RO . UBARNN , BAR 



#MAF . UR, UBARNN , BAR 
#MAPFLG,BAR 



XCALL S.DEC8 

%UNZRO U.MAP2 

%CALL S . LDRI 

%JZRO U.MAP1 



lODAlDECREMENT NUMBER OF UNUSED READ PTE'S; 
lODAlIF SOME THEN O.K. ilEI21] 
lODAlSEE IF ANY LEFT TO GET :tei2lj 
lODAlIF NONE, CONTINUE - U . MAP 1 WI L L : ( E I 2 1 1 
FIND THE TRANSFER IS S I NG LE-SEGMENT | [ E 



KD B50. MICROCODE , 22- APR-1988 11:18:48. 97 



1211 
1 I 



KDBUP DIGITAL EOUIPMENT CORP., 

READ RECOVERY ROUTINE 



2901 ASSEMBLER VERSION 32 



PAGE 248 



00504 I 
005042 
005043 
005044 
005045 
005046 
005047 
005050 



0 1 3740 
0 10545 
0 10545 
O 1 05 4 5 
010545 
01 3440 
010545 
03054 1 



003001 
007 1 1 1 
007 1 03 
007 1 1 2 
007 I 04 
OOOOOO 
007 I 02 
000002 



O 1 OOOO 
1 2S573 
12S6I6 
1 25573 
1356 16 
115314 
1 25574 
135620 



MOV # 1 , BUF 

AOO #MAP . VO , UBARXN , BAR 

ADD #MAP . MO , UBAR\N , BAR 

AOO *MAP . V 1 , UBAR\N , BAR 

ADD #MAP . Ml , UBAR\N. BAR 
NOP 

AOD OMAP . NX , UBAR\N , BAR 

ADD #PTeLEN,R1 



%CALL 

%CALL 

%CALL 

%CALL 

%JMP 

%CALL 

%CALL 



S . LDRO 
S . STRO 
S . LDRO 
S .STRO 
U . PTEL 
S . LDRI 
S.STR1 



Return here from U.PTEL or fan through From U 



00505 1 


010545 


007 1 1 0 


1 25574 


U . MAP! : 


ADD 


OMAP SI, UBAR\N , BAR 


%CALL 


S 


LDRI 


005052 


0 10547 


O070 1 2 


125573 




ADD 


#BUF . BC , R7\N , BAR 


%CALL 


s 


LDRO 


005053 


1 12 140 


00000 1 


0 1 0000 




CMP 


R1 , RO 








005054 


034486 


020006 


145065 




CLR\T 


lUAR 


%JCRY 


10$ 


005055 


0 13440 


003001 


010000 




MOV 


R 1 , BUF 








00505 6 


13 1140 


OOOOOl 


OOOOOO 




SUB 


R 1 , RO 








O0S057 


O70 1 40 


OOOOOO 


OOOOOO 




AOD\L 


RO , RO 








0050S0 


070 1 40 


OOOOOO 


OOOOOO 




AOD\L 


RO , RO 








O0506 1 


070 1 40 


OOOOOO 


OOOOOO 




AOD\L 


RO , RO 








0050S2 


073448 


OOOOOO 


125273 




MOV\L 


RO , I UAR 


XCALL 


u 


GETP 


0050B3 


0 10547 


00701 3 


135620 




ADD 


#BUF . U 1 , R7\N , BAR 


XCALL 


s 


STR1 


005064 


0 10547 


0070 1 4 


1256 13 




ADD 


#BUF . U2 , R7\N, BAR 


XCALL 


s 


STOO 


0050S5 


010547 


0070 1 1 


1 35572 


10$: 


ADO 


#BUF , GP , R7\N. BAR 


XCALL 


s 


LOOO 


005086 


1O5640 


000377 


OlOOOO 




BIC. 


#HIBYT,0 








005067 


033046 


003008 


OOOOOO 




BIS 


0,IUAR,BUf 









[ODAISET RETURN FLAG FOR U . P TE L ; [ E 1 21 1 
[ODAIGET LOW MAP REGISTER ADDRESS 
[ODAISTORE LOW MAP REG ADDRESS 
[QDAIGET HIGH MAP REGISTER ADDRESS 
[ODAISTORE HIGH MAP REGISTER ADDRESS 
[ODAISET FLAG/IF SOME LEFT THEN GET WHAT WE 
[9DA1ELSE GET PTE POINTER 
[9DAI INCREMENT AND STORE BACK 

; [E121 1 

MAP2. MAP.NX(UBAR) -> next PTE (n cache: [E12I 

: [ E 1 2 11 

get segment 1 size :[B1211 
get byte count :[ei21] 
see if transfer is s i ng 1 e - segment ;[ E 1 2 1 1 
br if it is and clear seg2 wdct terap;[E121 
reduce byte ct to seg size in buf ct 1 b1k; 
compute number of bytes in seg2:[E121] 



sn i f t 1 eft 
word count 



7 to obtain 

in ni byte of I UAR 



: (E12I I 
; ( E 1 2 1 1 
: ( E 1 2 1 I 
}; [ E 1 2 1 1 
; [ E 1 2 1 1 
; [EI21 1 



005070 
00507 I 
005072 
005073 
005074 



0O5075 
005078 
005077 
005 1 00 



010547 
010547 
010547 
010547 
013740 



010547 
0 13740 
010547 
034540 



0070 1 2 
007007 
0070 1 0 
O070O2 
007 1 44 



0070 1 4 
003000 
0070 1 1 
003377 



125573 
125600 
125536 
125577 
105575 



O 1 0000 
OOOOOO 
125573 
1 1 5070 



ADD #BUF , BC. R7\N. BAR XCALL S.LDRO 

ADD «BUF.UA,R7\N, BAR XCALL S,LDIU 

ADO #BUF . US. R7VN, BAR XCALL S.SXBI 

ADD #BUF . BP . R7\N , BAR XCALL S.LDUB 

MOV #aPCODE.. BAR XJMP S.LDR2 



get address of seg2 in R1 and 
Store low order bus address 
store high order bus address 
get group number from buf ct 1 blk;[E121j 
clear old seg2 length, if any ;[EI211 
substitute new seg2 length and store; [E12I i 



ROiBYTE COUNT FOR THIS SECTOR 
lUARsCURRENT LO HOST MEMORY ADDR 
R11CURRENT HI HOST MEMORY ADDR 
[ 1 6K ] UBAR:DATA BUFFER POINTER 
(I6K!R2:0P CODE/RETURN 



On unmapped transfers, make sure the mapping information is *** 
cleared to prevent reads of the s^oond sector from previous *** 
mapped transaction. «*« 



U . CLRM: 
U . CLMI : 



ADD 
MOV 
ADO 
AND 



#BUF . U2 , R7\N , BAR 
#0,BUF 

#BUF . GP , R7\N , BAR 
#LOBYT , RO , BUF 



c 1 r s hi adr 



XCALL S.LDRO :trajt051 gat 2nd sac byte ont 
XJMP U.BST1 ;[mjt051 2nd sac byte ont 



; IE121 1 
; 1E121 I 



KDBUP 
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OOS 101 


010S45 


0OT022 


1 35502 


O0S102 


010547 


00701 2 


010000 


005103 


103740 


003002 


010000 


00S104 


010545 


007015 


125576 


005105 


1 32043 


000003 


000000 


005 1 05 


01344O 


023003 


1 05 1 1 5 


005 1 07 


010545 


00701 6 


1 35600 


0051 10 


000043 


010003 


005 1 1 4 


OOS t 1 1 


010S47 


007012 


t2SG13 


0051 1 2 


010545 


00701 5 


010000 


0051 1 3 


01 3740 


003000 


t 151 IS 


005 1 1 4 


031448 


oooooe 


1 25524 


005 115 


otosso 


0070 1 G 


1 35B76 


005 116 


0 10550 


0070 1 7 


1 35600 


005 1 1 7 


010547 


007003 


0 1 0000 


005 1 20 


120343 


003003 


OOOOOO 


OOS 1 2 1 


0 10547 


027004 


105 123 


OOS 1 22 


01 3440 


003006 


115 125 
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.SBTTL I/O PARAMETER CALCULATION ROUTINE 



ROUTINE NAME: 

U.CPRM (CALCULATE I/O PARAMETERS) 

FUNCTIONAL DESCRIPTION: 

THIS ROUTINE WILL CALCULATE THE PARAMETERS NECCESSARY FOR A 
SECTOR BUFFER WHEN IT IS FIRST ALLOCATED, BEFORE IT IS FILLED DN 
A WRITE OPERATION, OR AFTER IT IS EMPTIED ON A READ OPERATION. 
THE TRANSFER PARAMETERS CACULATED ARE AS FOLLOWS: 

1. HOST TRANSFER ADDRESS 

2. EXPECTED HEADER 

3. CURRENT BUFFER ADDRESS 

4. CURRENT GROUP ADDRESS AND IF ft GROUP SWITCH IS NEEDED 

5. CURRENT SECTOR ADDRESS 
8. CURRENT HEAD ADDRESS 



INPUTS : 



UBAR 
R7 

OPCODE 



POINTER TO SOI CONTROL BLOCK 

POINTER TO SECTOR BUFFER CONTROL AREA 

OPCODE OF CURRENT COMMAND - P . 0 PCD ( S D I . PO ( U BAR I I 



OUTPUTS: 

PARAMETERS CALCULATED/UPDATED IN SECTOR BUFFER AND SDI CONTROL BLOCK 
<•< NOTE - MUST PRESERVE R0,R1,R2 •>« 



*** 
U . CPRM 



SET DATA BUFFER POINTER FOR THIS SECTOR »«• 

ADO #SD I . P« , UBARNN , BAR %CALL S.LD10 : R10:MSCP PKT PTR 

UPDATE BYTE TRANSFER COUNT REMAINING AND SET BUFFER BYTE COUNT ««» 



ADO 

MOV 

AOD 

RSUB 

MOV 

ADO 

ADD 

ADD 

ADD 

MOV 

DEC 



#BUF . BC 
#<SECSZ: 
#SD I . XL 
0 , R3 
R3 , BUF 
#SD I . XH 
R3 , 0 
*BUF . BC 
*SDI . XL 
mo. BUF 
R6 



R7\N,BAR 
i2>,«,BUF 

UBARNN.BAR %CALL S.LDR3 

%JCRY 20$ 
UBAR\N,BAR %CALL S.LDR6 

%JNZRO 10$ 

R7VN,BAR %CALL S . STOO 
UBAR\N,BAR 

%JMP 20$ 

%CALL S.STR6 



POINT TO BUFFER BC WORD 

ASSUME BUFFER IS FULL 

R3 1 LO XFBR BYTE CT 

R3 < R3 - SI 2 

UPDATE, BR IF R3 >■ 512 

R3 < SI2 - R6 s HI XFER BYTE CT 

g 3 OLD LO BC, BR IF HI BC 3 0 

BUFFER BC i OLD LO BC (PARTIAL BUF) 

SET LO BYTE CT = O - THIS IS 

THE LAST BUFFER OF THE XFER 

BORROW FROM HI BYTE CT 8 UPDATE 



UPDATE EXPECTED HEADER AND BYTES TO TRANSFER FOR THIS SECTOR <«« 



ADD *S . LBNL , R10\N , BAR JiCALL 

ADD #S . LBNH , R10\N , BAR %CALL 

ADD #BUF . HL , R7\N , BAR 

INCS R3\0,R3,BUF 

ADD *BUF . HH , R7\N , BAR %JCRY 

MOV R6,BUF %JMP 



. LDR3 
. LDR6 



R3:La 
R6:HI 



EXPECTED 
EXPECTED 



HEADER 
HEADER 



30$ 
40$ 



SET LO EXPECTED HEADER AND INC 
PREPARE TO STORE HI HDR, CHECK CARRY 
SET HI EXPECTED HEADER, GO UPD LO 



; (E121 1 
: [E12I 1 
; IE121 1 

; IE121 1 
; [EI21 1 
; IEt2i ] 
; IEi2n 
: [EI21 ] 
: [E12I ] 
; IE12I 1 
ME121 ] 

; 1E121 I 
; lei2i 1 



[E121 I 
(E12I I 
[E121 1 
[E121 1 
[E12I 1 
[E121 I 
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005 1 23 
005 1 24 
005 1 25 



OOS 126 
005 1 27 
005 1 30 

OOS t 3 1 
005 1 32 
005 1 33 
0O5134 



1 20346 
010550 
010550 



0 10550 
0 10547 
005840 
003043 
0 10545 
026 145 
033756 



003006 
00701 7 
00701 8 



007026 
0070 1 1 
000377 
003003 
007005 
003003 
010001 



OOOOOO 
1 35624 
1 25822 



135575 
1 35572 
OOOOOO 
OOOOOO 
1 25500 
OOOOOO 
045 135 



30$ : 
40$ : 
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INC8 Re\a,R6,BUF 

ADD *S . LBNH , RIOVN , BAR %CALL S 

ADD *S . LBNL , R10\N , BAR %CALL S 

CHECK FOR GROUP SWITCH NEEDED *«* 



. STR6 
. STR3 
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SET HI EXPECTED FEADER AND INC 
SAVE NEW HI HEADER 
SAVE NEW LO HEADER 



ADD «S . GRUP , R10\N , BAR %CALL S.LDR3 

ADD iVBUF . GP , R7\N , BAR %CALL S.LDOO 

BIC #LOBYT,0 

BIS R3,0,BUF 

ADD #SD I . UG , UBARNN , BAR %CALL S.LDR6 

XOR R3\0,R6,BUF 

M0V\T ll>BGRUP,R6 %TNZR0 



R3=NEW GROUP 

[BDAl S2 WORD COUNT IS FETCHED 
[BDA] STRIP OFF OLD GROUP 
[BOA] AND STORE 
R6:U.PR0C GROUP WORD 
RESET CURRENT GROUP, COMPARE GROUPS 



[E121 1 

[E12I ] 
[E1211 

[E121 1 
[E121 ] 
[E121 1 
[E121 ] 

[ E 1 2 1 1 

[ E 1 2 1 1 

I E 1 21 1 
1E121 1 
[E121 I 



SET GROUP SWITCH FLC FOR STORING IN B UF . ST ; 1 E I 2 1 1 



SET BUFFER TRANSFER ADDRESS > UPDATE HOST TRANSFER ADDRESS 



005 135 


010550 


007023 


1 2SS72 


ADD 


005138 


010547 


007O1O 


OOOOOO 


ADD 


005 1 37 


105840 


003300 


010000 


BIC 


005 1 40 


010S47 


007001 


125624 


ADD 


005 141 


OlOSSO 


O07022 


125576 


ADD 


005142 


133748 


0000O2 


O 1 OOOO 


MOV 


005 1 43 


010547 


O07007 


OOOOOO 


AOD 


OOS144 


020146 


003003 


OOOOOO 


ADD 


005145 


I0O24O 


020000 


OSS 1 47 


INC\F 


O05148 


01 0550 


0O7023 


13S613 


ADD 


005147 


010550 


007022 


1 35624 Sa$ : 


ADD 








; *** 


SET Tl 


OOS 1 50 


010550 


007027 


13SS72 


ADD 


005 1 5 1 


010547 


00700S 


125813 


ADD 



.STR6 
. LDR3 



*S . ADRH , R10\N , BAR %CALL S.LDOO 
#BUF . US , R7\N , BAR 
iVBANOT, 0, BUF 
#BUF . ST, R7\N, BAR %CALL 
#S . ADRL . R10\N, BAR %CALL 
#<SECSZ«2> , R6 
WBUF . UA. R7\N.BAR 
R3\a , R8 , BUF 

0 %JNCRY 
#S . ADRH, RIO\N, BAR %CALL S.STOO 
#S. ADRL , RIONN, BAR %CALL S.STR6 



50$ 



9:H0ST HI TRANSFER ADDR 
(BDAl SAVE HI ADDR BITS 

NOW THAT GROUP IS SET, SET GROUP FLAG 
RSiHOST LO TRANSFER ADDR 
OiSECTOR SIZE IN BYTES 

SET UP ST STORE LO ADR IN BUF CBLK 
STORE LOW ADR, ADD S12 TO IT 
IF CARRY THEN ADD TO HI AODR 
RESET HI TRANSFER ADDR 
RESET LO TRANSFER ADDR 



[EI21 I 
IE121 I 
[Et21 1 
(81211 
rE121 1 
( E 1 2 1 1 
(E121 1 
( E 1 21 I 
[E121 I 
IE1211 
IEt21 1 



SET TRACK INTO BUFFER 



#S . TRAK. RIO\N , BAR '/.CALL S.LDOO 
#BUF . TA, R7\N , BAR %CALL S.STOO 



O^CURRENT TRACK 
STORE INTO BUFFER 



CHECK FOR ACCESS/ERASE/REPLACE COMMANDS «•« 



005 152 
OOS 153 
OOS 153 
OOS 153 
005 1 54 
005 1 S5 
00S1S6 



00S1S7 
005 1 57 
0051 60 
OOS 161 
008162 
OOS 163 
005 1 64 



013740 007144 125600 



014546 
010547 
013740 
010550 



01O54S 
010550 
100240 
012045 
013260 
01 4240 



000020 
0 17012 
003000 
007023 



007074 
007030 
OOOOOO 
000006 
023000 
003000 



O 1 0000 
1 15 157 
OOOOOO 
125630 



1 25S06 
1 35572 
OOOOOO 
OOOOOO 
1 77777 
01 OOOO 



MOV 

ASSUME 

ASSUME 

B I T 

ADD 

MOV 

ADD 



#OPCODE,BAR %CflLL S.LDR6 ; R6=0P CODE 

<0P . ACCSOP . ERSaOP . RP L >«20 , NE . 0 ; ACCESS, ERASE, REPLACE HAVE BIT 4 SET ME1211 
<0P . RD I OP . WR ! OP . CMP t OP . ONL >820, EO , O ;OTHERS DO NOT :(E1211 



#20 , R6 

CBUF . BC,R7\N,BAR KUZRO U . CPME 

#0 , BUF 

«S . ADRH , R10\N, BAR %CALL S.CLRB 



UPDATE SECTOR ADDRESS •<* 
ASSUME LBNMSK, EO, LOBYT 

ADD *SDI . 12,UBAR\N,BAR XCALL S.LLB6 

ADD lUS . SECS ,R10\N , BAR %CALL S.LDOO 

INC 0 

RSUBC g,Re\N 

MOV\T O.BUF XRCRY 
CLR O.BUF 

UPDATE TRACK ADDRESS «•« 



(16K1IF NOT ACCESS/ERASE/REPLACE COMMAND :( E 1 2 1 1 
(16K1 THEN CONTINUE ;(E121] 
ELSE ZAP BYTE COUNT :(EI21) 
AND HI UNIBUS ADDRESS 



MAKE SURE MASK IS LO BYTE 
(V051 RSiLBN-S/TRK S12 FORMAT 
OtCURRENT SECTOR 
INCREMENT SECTOR AODR 
IF NEW SECTOR AODR LT MAX 

THEN RETURN 

ELSE CURRENT SECTORiO 
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OOS ) 65 
005 1 6S 
OOS 1 67 
OOS I 70 
OOS I 7 t 
OOS 172 



005 173 
OOS 174 



O 1 0545 
O 1 0550 
1 00240 
036048 
O 1 0550 
104540 



01OS5O 
130446 



00706 6 
007027 
000000 
00C006 
01 7027 
003377 



007026 
0OO0O6 



1 25606 
1 35S72 
135613 
1 35507 
037777 

oooooo 



1 25600 
1 1 5624 



ADD *S0 I . TG , UBAR\N , BAR %CALL S.LLB6 

AOD #S . TRAK, R IO\N , BAR %CALL S.LD90 

■NC 0 %CALL S.STOO 

XOR 0,RS SCALL S.MLB6 

ADO #S . TRAK , R 1 0\N , BAR %RNZR0 

AND #HIByT,O.BUF 



UPDATE GROUP ADDRESS ««* 



AOD 
I NC 
. PAGE 



«S . GRUP , R10\N, BAR %CALL 
R6 %JMP 



. LDR6 
. STR6 



tVOSl R6=TRKS/0R0UP 
0>CURRENT TRACK 
UPDATE TRACK ADDRESS 
If CUR.TRK NEO MAX 

THEN RETURN 
CURRENT TRACKiO 



R6<CURRENT GROUP 

INCR BY 1 . RESET/RETURN 
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ROUTINE NAME: 

U.CKED (CHECK IF EDC FULLV CALCULATED) 

FUNCTIONAL DESCRIPTION: 

THIS ROUTINE CHECKS IF THE EDC HAS BEEN FULLY CALCULATED BY THE 
UNB.WR OR UNB.RO ROUTINES. IF THERE WAS A SHORT TRANSFER THEN THE EDC 
CALCULATION IS COMPLETED. THIS ROUTINE WILL ALSO CALCULATE THE EDC 
ON A FULL SECTOR BUFFER, THEN UBAR MUST POINT TO THE START OF THE SUFFER 
AND R1 MUST EQUAL 69. 



INPUTS: 



OUTPUTS : 
R3 



R2 , BAR 
UBAR 



POINTER TO SECTOR BUFFER WHERE EDC CALCULATION STOPPED 
ISTART OF BUFFER IF WHOLE BUFFER EDC DESIRED) 
EDC CALCULATED TO DATE 169. IF WHOLE BUFFER EDC DESIRED) 
POINTER TO SECTOR SUFFER CONTROL AREA 



EDC FOR THIS SECTOR 

POINT TO THE EDC WORD IN THE SECTOR BUFFER 
RESTORED TO POINT AT SDI CONTROL BLOCK 



OOS 175 


010S47 


007006 


1 35577 


U.CKED: AOD 


OOS 1 76 


0 1 05 47 


007O 1 2 


1 35574 


ADD 


OOS 1 77 


1 1 654 I 


00OOO2 


OOOOOO 


XOR 


005200 


0 13460 


0 1 7002 


1 77777 


MOV\T 


00S20 1 


0 1 OS47 


00701 1 


125573 


AOD 


O0S2O2 


0S5S40 


000377 


125223 


BIC\R 


OOS203 


05.3440 


010000 


1 05206 


MOV\R 


005204 


05344O 


oooooo 


1 3S223 


MOV\R 


00520S 


0S3440 


oooooo 


13S223 


Mav\R 










1 0$ : 


005206 


0301 4 1 


oooooo 


OOOOOO 


ADD 


005207 


173740 


00000 1 


OOOOOO 


MOV\L 


0052 10 


1 5 1 1 40 


OOO0O1 


OOOOOO 


SUB\R 


0052 1 1 


0 1 3440 


01 7002 


137777 


MOV 


0052 1 2 


0 1 0545 


007025 


134121 


ADD 


00S2 1 3 


0 13440 


0 1 7002 


1 05220 


MOV 



0052 1 4 
005215 
0052 1 6 
0052 1 7 



O0B22O 
OOS22 1 



073443 
013740 
1 30442 
03 1 440 



076503 
1 30442 



010003 167777 

O030OO OOOOOO 

OO70O2 010000 

OOOOOO 105214 



#BUF .SO, R7\N , BAR XCALL S.LDUB 

#BUF .BC, R7\N , BAR %CALL S.L0R1 
#<SECS2>2> , Rl \N 
R2,BAR %RZRO 

#BUF . GP, R7\N,BAR XCALL S.LDRO 

SLOBYT.RO %CALL U.R1R0 

RO, RO %JZRO 10$ 

RO,RO %CALL U.RIRO 

RO.RO %CALL U.RIRO 

RO , R 1 
«SECS2.R0 

R 1 , RO 

R2,BAR %RZRO 

#S0 I . OM, UBARNN, BAR "/.CALL CKWROM 

R2,BAR %J2R0 U.CKES 



FINISH WRITE/ERASE EOC CALCULATION ••• 

SHF\LF R3 «RZRO 

MOV «0,BUF 

INC R2 , R2, BAR 

"EC RQ %JMP - U . CKEA 



RESTORE UBAR TO SOI CTRL BLK PTR 
RIsBYTB COUNT 

QUICK CHECK FOR PULL SECT 
IF SO, SET BAR AND GET OUT 
[BDAIGET GROUP FOR SEG 2 
[BDAI CLEAR ANY GROUP BITS 



[QDAIADD BYTE COUNT 
RO:SECT0R SIZE IN BYTES 
RO:EDC LOOPS NEEDED 
[tSKjIF EO O THEN RETURN 
[US2EC1]IF NOT WR I TE / E RAS E/REP L AC E 
THEN 00 REA0/ACCES5/C0MPARI EOC 



[E121 I 
[61211 
(Et21 1 
tE121 1 
IE121 I 
[EI21 I 
[EI21] 
(E121 I 
[E121 1 



; (ei2 t I 



[16KIIF ZERO THEN RETURN/ELSE XOR O 
[16KI2AP BUFFER 

[16KI UPDATE BUFFER POINTER AND STORE O 
DECR LOOP CNT/LOOP 



O 1 0003 
007002 



167777 
0 1 0000 



« * « 
. CKEB : 



FINISH RCAD/ACCESS/COMPARE EDC CALCULATION •*« 

ENTRY POINT FOR COMPARE EOC CALCULATION, R3?SEED,R2 S BARsBUFFER PTR , RO iWORD COUNT 



XOR\LF 
INC 



( BUF ) , R3 
R2, R2 , BAR 



[16KIIF ZERO THEN RETURN/ELSE DO XOR 
UPDATE BUFFER POINTER 
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005222 
00S223 



03V440 
053440 



000000 
OOOOOO 



I 1 5220 
137777 



M0V\R 
. PAGE 



RO 

RO, RO 



%JMP 
%ReT 
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U.CKEB ; DECR LOOP CNT/LOOP 



: (EI21 1 
I [E12t 1 
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ROUTINE NAME: 

U.CKTC (CHECK TRANSFER COUNT) 

FUNCTIONAL DESCiPTION: 

THIS ROUTINE WILL LOAD THE CURRENT HOST TRANSFER COUNT (HI AND LO) 
AND OR THEM TOGETHER AS A TEST FOR TRANSFER COMPLETE. 



UBAR 



POINTER TO SOI CONTROL BLOCK 



OUTPUTS I 

TRANSFER COUNT LO IN R1 

TRANSFER COUNT HI IN RO 

ZERO CONDITION CODE SET ON OR OF RO , R 1 



005224 010545 

005225 010545 
0O522S 033701 
005227 013141 



OO70 1 6 
017015 
OO0OO3 
OOOOOO 



125573 
1 1 5574 
0 10000 
1 37777 



ADD 
ADD 
MOV 
OR 

. PAGE 



#SDI . XH , UBAR\N, BAR %CALL S.LDRO 
#SD I . XL , UBARXN . BAR %JZRO S.LDR1 
( BUF ) , R1 

R0,R1\N %RET 



R0:HI TRANSFER COUNT REMAINING 
R1:L0 TRANSFER COUNT REMAINING 
RliLO TRANSFER COUNT REMAINING 
[U52EC1]aR TOGETHER IN Rt/RETURN 



; (ei21 1 
; (E121 1 

: (Et2i ] 

ME121 1 



o 
< 

a 

II 
s 

oc 
o 

u. 
V) 

o 

V) 



{ 



KDBUP 



K0B(O.MICRaC0DE.,22-APR-19SS 11:16:48.97 



KOBUP DIGITAL EQUIPMENT CORP., 2901 ASSEMBLER VERSION 32 

esc CALCULATION ROUTINE 



PACE 258 



ROUTINE NAME: 

U.XCMP (TRANSFER COMPLETE ROUTINE) 

FUNCTIONAL DESCRIPTION: 

THIS ROUTINE PROCESSES THE COMPLETION OF A MSCP COMMAND. 



UBAR 
OUTPUTS : 



POINTER TO SDI CONTROL BLOCK 



005230 01054S 007022 135602 U.XCMP: ADO 

005231 01344O OOOOOO 112166 NOP 



#SD I . PO, UBAR\N , BAR %CALL S.LD10 ; R10=PTR TO ACTIVE PKT 

%JMP U.OPCD ; 116K1G0 TO OP CODE DISPATCHER 



c 



KDB50 .MICROCODE 




22-APR 


■1986 1 


1:16:48.97 












DIGITAL 


BOUIPMENT 


CORP . 


290 1 


ASSEMBLER VERSION 32 
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ROUTINE 






























UBAR - 


> SDI CONTROL BLOCK 




















RIO : 


MSCP PACKET POINTER 
















U 


.MINT : 


ASSUME 


PAGES2 , EO. 5 1 2 . 








[QDA] 




000001 


OOOOOO 






MOV 


# 1 , RO 










O07 1 1 5 


1 3S6 1 6 






ADD 


#MAP . ST , UBAR\N , BAR 


%CALL 


S . STRO 


NOTE THAT MAPPING INIT 




007103 


135630 






ADD 


#MAP . MO , UBAR\N , BAR 


%CALL 


S 


CLRB 


[ODAICLEAR MAP REG 0 




007 1 04 


1 2S630 






ADD 


#MAP .Ml , UBAR\N, BAR 


%CALL 


s 


CLRB 


[ODAICLEAR MAP REG 1 




O07 1 05 


1 35830 






ADO 


#MAP . RD , UBAR\N . BAR 


%CALL 


s 


CLRB 


[ODAICLEAR iCREAD PTE'S 




0070 12 


135574 






ADD 


#P . BUFO , R 1 0\N , BAR 


%CALL 


s 


LORt 


[ODAIWORD 0 BUF DESCRIPT 




O07 1 07 


OOOOOO 






ADD 


#MAP .OF,UBAR\N,BAR 








lODAIPOINT TO OFFSET FIELD 




003376 


OOOOOO 






AND 


#0FFMSK , R 1 \N , BUF 








lODAlGET OFFSET 




007 1 1 1 


I 25620 






ADD 


#MAP .VO,UBAR\N,BAR 


% C A L L 


s 


STR1 


[QDAlVIRT ADD WORD 0 




0070 t 3 


125574 






ADD 


#P.BUF1 ,R10\N, BAR 


%CAtL 


s 


LDR1 


[0DA]W0RD 1 BUF DESCIPT 




007 1 t 2 


1 25620 






ADD 


#MAP .VI, UBAR\N , BAR 


%CALL 


s 


STR1 


[QDAlVIRT ADD WORD 1 




0070 1 4 


135574 






ADD 


#P . aUF2 , R 1 0\N , BAR 


XCALL 


s 


LDR1 


lODAlWORD 2 BUF DESCIPT 




007 1 1 3 


1 35620 






ADD 


#MAP.V2,UBAR\N,BAR 


%CALL 


s 


STR 1 


[ODAIMAP REG BASE WORD 1 




O0701S 


125574 






ADD 


#P . BUF3 , R 10\N , BAR 


%CALL. 


s 


LDRI 


I ODAIWORD 3 BUF DESCIPT 




007 1 1 4 


125620 






ADD 


#MAP . V3 , UBAR\N , BAR 


KCALL 


s 


STR1 


[OOAIMAP REG BASE WORD 2 












; debug temp kjk 












007002 


125574 






add 


#p.crfO,rlO\n,bar 


%ca1 1 


s 


Idp 1 


d.isp1ay ref number 1o 




007003 


135574 






add 


#p . erf 1 , r io\n, bap 


%ca11 


s 


Tdr 1 


display ref number hi 












; end 


debug 










007O1O 


1 2557 4 






ADD 


#P . BCNO, R lOVN , BAR 


%CALL 


s 


LDRI 


[QDA] FOR DIVIDE 




0070 1 1 


1 25573 






ADD. 


HIP . BCN 1 , R 10\N , BAR 


%CALL 


s 


LDRO 


I9DA] DITTO 












ASSUME 


PAGB$Z,ie,512. 










[E121 1 


000002 


124 127 






MOV 


*PAGESZ,R2 


%CALL 


DI V5 1 2 


I9DAIGET NUMBER OF PTE'S NEEDED 


tE121 1 


007106 


1 25520 






ADD 


#MAP . UR, UBAR\N , BAR 


%CALL 


s 


STR1 


[ODAISTORE NUMBER NEEDED 


007107 


1 25574 






ADO 


#MAP . OF , UBAR\N , BAR 


%CALL 


s 


LDRI 


IQDAIGBT OFFSET 




OOOOO 1 


OOOOOO 






ADD 


R1 , RO 








lODAlGET ( OFFSET+REM) 




0 1 0002 


105265 






MOV 


#PAGES2,0 


%J2R0 


u 


MINI 


lODAlGET PAGE SI2E/IF ZERO THEN 


DONE 


OOOOOO 


OOOOOO 






SUB 


0, RO 








lODAlCOMPARE WITH PAGE SIZE 




02000 1 


1 5S265 






MOV\T 


« 1 , RO 


%JCRY 


u 


MINI 


lODAlLESS THAN OR EQUAL TO PAGE 


S I ZE ADO 


000002 


OOOOOO 






MOV 


#2 , RO 








(QDAIGREATER THAN PACE SIZE ADO 


2 


O07 1 06 


135574 


U 


.MINI : 


AOO 


#MAP . UR , UBARNN , BAR 


%CALL 


s 


LDRI 


[QDAIGET UNREAD PTE'S 




OOOOOO 


1 35620 






AOD 


RO , R 1 


%CALL 


s 


STR1 


IQDAISTORE IT BACK/RETURN 




007 1 07 


135573 






ADD 


#MAP . OF , UBAR\N , BAR 


%CALL 


s 


LDRO 


[QDAIGET OFFSET 




007 1 1 0 


OOOOOO 






ADD 


«MAP . 5 1 , UBAR\N , BAR 








lODAlPOINT TO LOC FOR SEGMENT 1 


SIZE 


OOOOOO 


1356 16 






SUB 


0 , RO 


< %CALL 


s 


STRO 


[QDAISTORE SEGMENT 1 SIZE 




OOOOOO 


1153 14 






NOP r'i 




%JMP . 


u 


PTEL 


[QDAIREAP IN FIRST SET OF PTE'S 





a 
< 

o 

II 

s 

cc 
o 

u. 

w 
u 
w 



005232 
005232 
005233 

005234 
005235 
005236 
005237 
005240 
OOS24 1 
005242 
005243 
005244 
005245 
005248 
005247 
005250 

005251 
0052S2 

0OS253 
005254 
OOS255 
OOS255 
005 25 5 
005257 
00S260 
0052S 1 
005262 
OOS263 
005264 
OOS265 
005 2 6 6 
005267 
005270 
00527 1 
005272 



033740 
010S4B 

01054S 
010545 
010545 
010S50 
010545 
1 1554 1 
010545 
010550 
0 10545 
0 10550 
010545 
O1055O 
010545 

0105SO 
010550 

O 1 0550 
010550 

133742 
0 10545 
0 1 0545 
030 1 40 

103740 
13 1040 
033760 
033740 
0 10545 
030 14 1 
010545 
010545 
1 3 1 040 
013440 
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THE FOLLOWING CODE PERFORMS A LEFT SHIFT OF A 32 BIT OUANTITY. 
IT DEPENDS ON THE FACT THAT THE 9 REGISTER SHIFTS IN ZEROES AND 











; 


SHIFTS 


OUT TO THE BIT BUCKET 


AND THAT 


THE 


REGIS 


005273 








; 


ASSUME 


MAPVAL , EO, B I T 1 5 
















U . GETP : 












005273 


0 1 0545 


007 1 02 


135573 




ADD 


#MAP . NX , UBAR\N , BAR 


%CAL L 


S 


LDRO 


005 2 74 


01 3440 


007000 


1 3 557 4 




MOV 


RO , BAR 


%CAL L 


s 


L OR 1 


005275 


1 1 0440 


007000 


1 35573 




INC 


RO.BAR 


%CALL 


s 


LDRO 




03 4 S 40 










MS 1 T Of - 1 BO 


% JNMS B 


y 




005277 


O701 40 


000000 


I35310 




ADD\L 


RO.RO 


%CALL 


U 


R1R1 


0053O0 


070140 


000000 


135310 




ADD\L 


RO , RO 


%CAL L 


u 


R1 R1 


005301 


0701 40 


000000 


135310 




ADD\L 


RO , RO 


KCALL 


u 


R1 R1 


005302 


070140 


000000 


135310 




ADD\L 


RO, RO 


%CALL 


u 


R1R1 


005303 


073440 


000000 


135310 




MOV\L 


RO, RO 


%CALL 


u 


R1R1 


005304 


05344 1 


000001 


125310 




MOV\R 


R1 , R1 


%CALL 


u 


R 1 R 1 


005305 


105541 


000375 


010000 




BIC 


#177000, R1 ,0 








OO530S 


13454 1 


000379 


OOOOOO 




AND 


#177000. R1 








005307 


O03O4O 


000000 


127777 




BIS 


R0,0 


%RET 






005310 


05344 1 


000001 


1 37777 


U . R1 R 1 ' 


MOV\R 


R 1 , R 1 


%RET 







lIODAlOET POINTER TO CURRENT ENTRY 
;100AJGET LOW ORDER PTE AT THAT LOCATION 
ilODAIGET HIGH ORDER PTE AT THAT LaC;[E121 



ISOLATE HIGH PFN IN RO, 
;IF NO VALID BIT THEN ERROR 
jsnift RO left 9, R1 right 7 



R0<1S:9> Has PTE<22:1S> 

0<>:0> < PTE<15;7> 
Rl<15:9> = PTE<S:0> 
0 = PTE<22;7> 



At this point, the valid bit in the mapping register has 
been detected to be off. This is a Host Buffer Access Error 
(see MSCP sec. 8.4) Sines it has not yet accessed the bus, it 
does not return a log error message. This error is treated 1iK« 
the other host buffer errors that do not involve bus accesses i.e. 
odd byte count (sc.odb) and odd transfer address ( so . odt ) . 

The Jump into the par table is Strictly to unwind the stacll. 



[ E 1 22 1 
[ E 1 22 I 
[E121 I 
IE121 1 
[E121 I 
[E121 I 
[E121 ] 
IE 121 1 
[E121 1 
[Et21 I 
1EI21 1 
[E121 1 
IE121 1 



; beg i n [ qda ] 

000025 INVPOP = P0P2 - 7400 

005311 013740 002025 127777 u.invm: mov #invpop,par 

005312 033743 000251 010000 u.inva: mov # < St . h St tsc . i mr > , r 3 

005313 034442 000602 127777 olr r2 IPrupf 

; end [ qda 1 



drop u.getp ret on floor 
load error code trae9-c119] 
return to whoever called 
u.bset. from there jump 
to error handling. 



. PAGE 
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O0B314 


010545 


007103 


1 35574 


U 


PTEL : 


ADD 


«MAP .MO, UBAR\N. BAR 


%CALL 


S 


LDRl 


005315 


O10545 


017104 


01534 1 






ADD 


#MAP .Ml , UBARNN. BAR 


%JNZRO 


u 


PTL2 


00531 5 


033701 


000003 


010000 






MOV 


( BUF 1 , Rl 








005317 


013440 


01 OOOO 


015341 






NOP 




%JN2R0 


u 


PTL2 


005320 


010545 


007 1 1 t 


135872 






ADO 


#MAP . VO, UBARVN, BAR 


%CALL 


s 


LDOO 


00532 1 


010545 


007 1 1 2 


125601 






ADD 


#MAP . VI , UBARVN , BAR 


%CALL 


s 


LDR7 


005322 


033740 


000007 


OOOOOO 






MOV 


#7 . , RO 








005323 


1 45547 


010200 


145326 


U 


. PTL3 : 


BIC\ROF 


#BI T 1 5 , R7 


%JZRa 


u 


PTL4 


005324 


103660 


040200 


04S32S 






BIS\T 


061715,0 


%TLSS 






005325 


03 1 440 


OOOOOO 


10S323 






DEC 


RO 


XJMP 


u 


PTL3 


00532S 


O0564O 


0O0OO3 


OOOOOO 


U 


. PTL4 : 


BIC 


*MAPMSK , 0 








OOS327 


010545 


007 1 13 


136573 






ADD 


«MAP .V2,UBAR\N, BAR 


%CALL 


s 


LDRO 


0O5330 


010545 


007 1 1 4 


135574 






ADD 


#MAP . V3 , U8AR\N , BAR 


%CALL 


s 


LDRl 


00533 1 


030040 


OOOOOO 


OOOOOO 






ADO 


0 , RO 








005332 


1 3046 1 


02O00 1 


145333 






I NC\T 


R 1 


%TCRY 






005333 


033446 


OOOOOO 


010000 






MOV 


RO,IUAR 








005334 


010545 


007 1 1 1 


1256 16 






ADD 


#MAP . VO , UBAR\N , BAR 


%CAL L 


s 


STRO 


005335 


030 1 4 1 


000007 


0 1 OOOO 






ADD 


R7 , Rl 








00533S 


00344 1 


0OOOO1 


1 3554 1 






MOV 


R 1 , 0 


%CAL L 


s 


SXAB 


005337 


010545 


007 1 1 2 


125813 






ADO 


#MAP .VI, UBAR\N , BAR 


%CALL 


s 


STOO 


005340 


01 3440 


OOOOOO 


105345 






NOP 




XJMP 


u 


PTL5 


OOS34 1 


010545 


007103 


128573 


U 


. PTL2 : 


ADO 


#MAP . MO, UBARXN , BAR 


tiCALL 


s 


LDRO 


005342 


033446 


OOOOOO 


010000 






MOV 


RO, lUAR 








005343 


010545 


007104 


1 25574 






ADD 


#MAP . Ml , UBAR\N . BAR 


%CALL 


s 


LDR1 


005344 


00344 1 


OOOOOl 


135541 






MOV 


Rl ,0 


%CALL 


s 


SXAB 


005345 


010545 


007 1 06 


1 25573 


U 


.PTL5 : 


ADD 


#MAP.UR,UBAR\N.8AR 


%CALL 


s 


LDRO 


005348 


1 1 2540 


000042 


01 OOOO 






CMP 


#MEMS2 , RO 








005347 


033760 


020104 


055351 






MOV\T 


#MEMS2<2 , RO 


%JNCRV 


io$ 


00535O 


1 75540 


000200 


01 OOOO 






BIC\L 


#8 IT 1 5 , RO 








O05351 


013740 


007244 


1358 18 


lo«: 


MOV 


#MAPSAV,BAR 


%CALL 


s 


STRO 


OOS352 


104840 


000300 


OOOOOO 






AND 


#BAN0T,9 








005353 


033447 


0O0OO5 


OOOOOO 






MOV 


USAR , R7 








005354 


O10545 


0O7 1 0 1 


1 25577 






ADD 


#MAP.CH,UBAR\N,BAR 


'/.CALL 


s 


LDUB 


00S355 


01 3440 


OOOOOO 


125635 






NOP 




%CALL 


UNB . RO 


0OS35 S 


033767 


010026 


05207 1 






MOV\T 


#ER . MRR , R7 


y,JNZRG 


U 


UERR 


OOS3S7 


033445 


000007 


OOOOOO 






MOV 


R7 , UBAR 








0O536O 


0 13740 


007244 


135575 






MOV 


#MAPSAV , BAR 


%CAL L 


s 


LDR2 


00536 1 


O 1 0545 


007 I06 


125573 






ADO 


#MAP . UR , UBARNN , BAR 


■/.CALL 


s 


LDRO 


0053S2 


055542 


OOOOOl 


OOOOOO 






6 I CNR 


#B I TOO , R2 








005363 


13 1140 


0OOO02 


1356 18 






5US 


R2 , RO 


•/.CALL 


s 


STRO 


005364 


010545 


007 1 05 


13582 1 






ADO 


#MAP.RO,UBAR\N,BAR 


%CALL 


s 


STR2 


005365 


O 1 0545 


007 1 1 1 


125573 






ADD 


#MAP . VO , UBARNN , BAR 


%CALL 


s 


LDRO 


005366 


010S45 


007 1 1 2 


135574 






ADD 


#MAP.V1 , UBARNN, BAR 


XCAL L 


s 


LDRl 


005387 


070142 


0OO002 


OOOOOO 






ADDNL 


R2,R2 








005370 


030140 


OOO0O2 


OOOOOO 






ADO 


R2,R0 








00537 1 


1304B1 


O2O0O1 


145372 






INC\T 


Rl 


%TCRV 






005372 


010S45 


0071 1 1 


125818 






ADD 


#HAP .VO, UBARNN, BAR 


%CALI. 


s 


STRO 


005373 


010545 


0071 12 


125820 






ADD 


IHMAP . VI . UBARNN , BAR 


%CALL 


5 


STR1 


OOS374 


010545 


O07101 


1 25574 






ADD 


*MAP . CH , UBARNN , BAR 


%CALL 


s 


LDRl 


00537S 


010545 


0O71O2 


135620 






ADD 


#MAP . NX, UBARNN . BAR 


%CALL 


s 


STR1 


005375 


013740 


0O724S 


1 35574 






MOV 


#MAPFLG,BAR 


%CALL 


s 


LDRl 


0O5377 


014440 


013000 


127777 






CLR 


RO , BUF 


%RZRa 






005400 


O10S4S 


0O7OO6 


OOOOOO 






ADO 


#SDI . UB , UBARNN , BAR 








O0S4O 1 


033707 


0O0003 


1 1 505 1 






MOV 


( BUF J , R7 


%JMP 


u 


MAP 1 


KDBUP 




KD850 . 


MICROCODE 




22-APR 


- 1 988 1 1 


: 1 6 : 48 . 97 









[ODAIGET ADORE OF NEXT UNREAD PTE 
lODAlIF NOT ZERO NOT THE FIRST TIME 
lODAlGET HIGH AOOR OP NEXT UNREAD PTE 
lODAlIF NOT ZERO NOT THE FIRST TIME 
[ODAIGET LOW ORDER MAP REG NUM 
[ODAIGET HIGH ORDER MAP REF NUM 
[ODAISHIFT COUNT 

(ODAIOOUBLE RIGHT SHIFT R7,0/CLEAR BIT15 R7 
[ODAJIF LSB OF R7 THE SET MSB OF 0 
[ODAIDECR LOOP COUNT/JUMP 
[QDAICLEAR BITS 0 AND 1 
[ODAIGET LOW ORDER BASE ADDR 
[ODA!GET HIGH ORDER BASE ADDR 
[OOAJADD LOW ORDERS 
lODAlTAKE CARE OF CARRY 
[BDAISET LOW ORDER 

[ODAISTORE MAP REGISTER ADDRESS LOW 
[ODAIGET HIGH ORDER 
[ODAlSAVe Rl AND SET HIGH BITS 
[ODAISTORE MAP REGISTER ADDRESS HIGH 

[ODAIGET LOW MAPPING REGISTER 
[BDAISET UP ADDR REGS 
[ODAIGET HIGH MAPPING REGISTER 
[ODAISAVE R1/SET IN HIGH BITS 
(ODAIGET UNREAD PTE'S 
[ODAICOMPARI WITH AVAILABLE MEM 
[ODAI [Gh031RBAD WHAT WE CAN OR 
[ODAIREAD ALL THAT'S LEFT 
[ODAISAVE RO FOR LATER USE 

[BOA] MAKE SURE BITS 14,15 OP HIGH 
(ODAISAVE UBAR 
(ODAIPOINT TO BUFFER 
[ODAIREAD IN THE PTE'S 

(ODAIERROR IF NOT ZERO [raa4-cll91 
(0DAIRE5T0RE UBAR 

(ODAIRESTORE NUMBER OF PTE'S READ 
(ODAIGET NUMBER OF UNREAD PTE'S 

(ODAIDIV R2/2 TO GET NUMBER OF PTE'S READ/UhUSED 
(ODA {SUBTRACT NUM READ/UNUSED FROM TOT AND PTORE 
[ODAIRESET NUMBER OF PTE'S READ AND UNUSED 
[ODAIGET LOW BASE OF MAP REG 
[ODAIGET HIGH BASE OF MAP REG 
[OOAIADJUST FOR OUAD WORD 
[90AIBUMP IT 
[ODAlADO THE CARRY 
[ODAISTORE IT BACK 
[ODAISTORE IT BACK 

I9DAIGET ADDRESS OF BEGINNING OF CACHE 
(ODAIMAKE THE NEXT ENTRY BE AT THE BEGINNIN 
(ODAIPOINT TO MAPPING FLAG 

(OOAIMAKE SURE ZERO RETURN CODE/DO RETURN if CALLED 
(ODAIRESTORE R7 

[QOAIAND JUMP BACK TO MAPPING ROUTINE 



ARE ZER I 
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SBTTL U.PROC XFC ROUTINES 
:* 19-JUNE-S2 UDA52 MICROCODE 

ROUTINE NAME: 
U . XFCP 



FUNCTIONAL DESCRIPTION: 

THIS ROUTINE IS ENTERED WHEN THE 



DETECTS A D 
CODE IN R 1 1 
IS COMPLETE 



U PROCESSOR IDLE LOOP 



PROC REQUEST FOR XFC SERVICE. IT ANALYZES THE XFC 

AND VECTORS TO THE APPROPRIATE XFC HANDLER. WHEN THE ROUTINE 

IT WILL CLEAR DXFC IN RLL THEREBY RELEASING THE D.PROC. 



R 1 1 
RLL 



XFC CODE FROM D.PROC 
SYSTEM STATUS REGISTER 



OUTPUTS ; 

R 1 1 
RLL 



XFC STATUS AS APPROPRIATE 
CLEARED DXFC BIT 



005402 033740 010324 127777 U.XFCP: 



OOS403 
00B404 
O0S4OS 
005406 



011551 
03377 1 
0301 40 
013440 



OO0O22 
03002 1 
00001 1 
002000 



OOOOOO 
046405 
0100OO 
010000 



MOV #<UP . XFC - XFCUPR- 1 >» LOBYT , 
R1 1 MUST BE PRESERVED BECAUSE THIS CODE 

SUBC #XFCMAX , R 1 1 \N 

MOV\T #XFCFIN.R1t %TNMSB 

ADD Rir, RO 

MOV RO.PAR 
. PAGE 



R2R0 ; IF NO XFC THEN RETURN 

MAY BE ENTERED MANY TIMES «« 
; IF XFC EXCEEDS MAX LIMIT 
; THEN XFCsXFC DONE VALUE 
: ROsJUMP TABLE ADDRESS 
: GO DO U.PROC XFC ROUTINE 



(0 

u 

V) 



KDBUP 
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OOS407 


01 3740 


0O70O7 


1 25800 


0054 10 


0 13740 


0O7OO1 


125536 


0054 1 1 


0 13740 


007003 


135577 


0054 1 2 


033740 


000365 


0 1 0000 


00S4 1 3 


1335401 


000002 


000000 


0054 1 4 


12 1140 


00700S 


otoooo 


OOS415 


033767 


020014 


1S2071 


0OS4 1 6 


01 3740 


007002 


135573 


0054 1 7 


013451 


00001 1 


135634 


OOS420 


033271 


01001 1 


05S421 


OOS421 


013740 


007007 


1 3S620 


OOS422 


13SS44 


000020 


1 37777 
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ROUTINE NAME: 
UXFC11 

FUNCTIONAL DESCRIPTION: 

THIS ROUTINE WILL PERFORM THE READ AND WRITE UNISUS MEMORY XFC 



DM REGISTER O 
DM REGISTER 1 
DM REGISTER 2 
DM REGISTER 3 



LO ORDER UNIBUS ADDRESS 
HI ORDER UNIBUS ADDRESS 
NUMBER OF WORDS TO TRANSFER 
DM BUFFER ADDRESS 



OUTPUTS : 

DATA READ/WRITTEN FROM/TO THE HOST 

DM REGISTER 0 EDC CALCULATED ON DATA READ/WRITE 

DM REGISTER I O - SUCCESSFUL 

1 - NONEXISTENT UNIBUS MEMORY 

2 - UNISUS PARITY ERROR 



UXFC 1 1 
UXFC 1 2 
UXFCRW 



I MOV 
; CLR 
MOV 
MOV 
MOV 



#1 , R1 1 
R 1 1 

#DMREGO , BAR 
ODMREG 1 , BAR 
#DMREG3 , BAR 



VALIDATE OM BUFFER ADDRESS - MUST BE >< 



MOV #DM . BEG+DMSTRaLDBYT , RO 

BIS #DM. BEGSH IBYT , RO 

SUB USAR\0 , RO, BAR 

MOy\T #ER.DMX,R7 

MOV #DMREG2.BAR 

TST R11 

MOV\T O.BII 

MOV #DMREGO,BAR 

BIC #DXFC,RLL 
.PAGE 



KJMP UXFCRW ; EXECUTED IN JUMP TABLE 

%JMP UXFCRW ; EXECUTED IN JUMP TABLE 

XCALL S.LDIU ; lUARsLO UNIBUS ADDRESS 
%CALL S.SXB1 : R1:HI UNIBUS ADDRESS 
%CALL S.LDUB ; UBARsBUFPER ADDRESS 
DM. BEG «>> 

[ I 6KI CONSTRUCT DM. BEG IN RO 
[1SKIROS0M LOWER LIMIT 
IF UBAR :< RO (DM. BEG) 
U.UBRR ; THEN FATAL ERROR 
S.LDRO : ELSE ROiWORO COUNT 
UXFUIO : GO DO READ/WRITE 

IF ERROR THEN SET R11 
OM REG 0 GETS CALCULATED EDC 
RELEASE D . PRDC/RETURN 



%JCRY 

%CALL 

%CALL 

%TN2R0 

%CALL 

XRET 
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ROUTINE NAME: 
UXFC 1 3 

FUNCTIONAL DESCRIPTION: 

THIS ROUTINE WILL PERFORM THE PERFORM ECC CORRECTION XFC. 



INPUTS : 

DM REGISTER O 

DM REGISTER 2 

OUTPUTS : 

OM REGISTER 0 

OM REGISTER 1 



005423 033707 

005424 013740 

005425 013740 

005426 033451 



000603 
007 1 34 
6O7007 
000003 



126450 
1 25573 
1 35G 1 6 
1 15453 



: ; MOV 
MOV 
MOV 
MOV 
MOV 
. PAGE 



iDDMREGO.BAR 
( BUP I , R7 IPRUPF 
RECOUNT , BAR 
rHOMREGO, BAR 
R3,Rt1 



POINTER TO BUFFER CONTROL AREA 
SIZE OF SECTOR IN WORDS 



NUMBER OF CORRECTIONS MADE 

0 - SUCCESSFUL COMPLETION 

1 - UNSUCCESSFUL COMPLETION 



%JMP UXFCI3 ; EXECUTED IN JUMP TABLE 

%CALL ECCC : GO DO ECC CORRECTION 

%CALL S.LDRO ; ROifSYMBOLS IN ERROR 

%CALL S.STRO : SAVE IN DM REG 1 

%JMP UXFieS ; R11 'ERROR STATUS/EXIT 



KDBUP 
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U.PROC XFC ROUTINES 



; + 

ROUTINE NAME: 
UXFC14 

FUNCTIONAL DESCRIPTION: 

THIS ROUTINE WILL PERFORM THE SEND DATA XFC. 



DM REGISTER 0 
DM REGISTER 1 



OUTPUTS ; 

DM REGISTER I 



DM REGISTER 2 



POINTER TO DATA BUFFER TO SEND 
SIZE OF DATA BUFFER IN WORDS 



O - SUCCESSFUL COMPLETION 

t - I/O ERROR ON DATA TRANSFER 

NUMBER OF WORDS TRANSFERRED 











UXFC 1 4 : 


; MOV 


OOS427 


0337IO 


000003 


010000 


UXF 1 4A : 


MOV 


OOS430 


01 3740 


01 7001 


137777 




MOV 


00543 1 


07370 ( 


000O03 


OOOOOO 




MOV\L 


005432 


0 I05S0 


007010 


1 35575 




ADD 


005433 


111142 


00000 1 


OOOOOO 




SUB 


005434 


033462 


02300 1 


1 45435 




MOVNT 


OOS435 


0 13740 


007002 


12562 1 




MOV 


005438 


01 3740 


OO7O07 


125577 




MOV 


0O5437 


0O4240 


OOOOOO 


133375 




CLR 


005440 


0 165 67 


0 10 146 


075634 




XOR\T 


00544 1 


03376O 


0 1 00 1 1 


045443 




MQV\T 


005442 


033740 


OOOOOO 


O 1 0000 




MOV 


O05443 


03344 1 


OO0010 


1 254S3 


UXF 1 4B : 


MOV 


00S444 


0 13440 


007007 


123713 




MOV 


00544S 


0334SO 


000001 


112420 




MOV 
. PAGE 



#MROUE, R7, BAR 

(BUFI.RIO 

*DMRBG1 ,BAR 

( BUF I , R1 

#P . BCNO, R10\N , 

R 1 , R2\N 

R 1 , R2 , BUF 

#DMR6G2 , BAR 

tfOMREGO , BAR 

0 

#MROUE , R7\N 
#ST.HST,RO 
#ST . sue , RO 
R 1 0 , R1 
R7 , BAR 
R1 , R 10 



%R2R0 
BAR %CALL 



%TCRY 




%CALL 


S . STR2 


%CALL 


S . LDUB 


•/.CAL L 


U . MI OB 


%CN2R0 


UXFUIO 


%JNZRG 


UXFI 4B 


%CAL L 


UXF 1 6B 


%CALL 


U . ULNK 


%JMP 


U . C2EP 



EXECUTED IN JUMP TABLE 
R10:I/0 QUEUE HEAD 
IF NO I/O CMD THEN RETURN 
R1"XFC REQUEST BYTE COUNT 
R2>I/0 PKT BYTE COUNT 
IF XFC RE9 LEO THEN RESET 
[t«Kl THEN P. BCNO. XFC BYTE COUNT 
ItSKIDM R23BYTE COUNT 
UBARiDM BUFFER ADDRESS 
[16K1G0 CALC UNIBUS I/O PARAMS 
IF RO NEO O THEN GO 00 I/O 
IF ERROR THEN CONTINUE 
ELSE RO=SUCCESS CODE 
SAVE RIO IN R1/CLR 'OXFC 
CO UNLINK PKT 

RESTORE PKT PTR/00 CHG TO END PKT/RETURN 
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'routine NAME: 
UXFC I 5 



FUNCTIONAL DESCRIPTION: 

THIS ROUTINE WILL PERFORM THE RECEIVE DATA XFC . 



DM REGISTER 

DM REGISTER 

OUTPUTS : 

DM REGISTER 

OM REGISTER 



POINTER TO DATA BUFFER TO FILL 
SIZE OF DATA BUFFER IN WORDS 



0 - SUCCESSFUL COMPLETION 
NUMBER OF WORDS TRANSFERRED 



UXFC15;;M0V #MWQUE . RT, bar XJMP UXFI4A ; EXECUTED IN JUMP TABLE 

. PAGE 




KDBUP 
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R1 1 


ZERO 


FDR ALL 


CONVERSIONS 


ARE SUCCESSFUL BY DEFAULT 










UXFC 1 6 : 


IMOV 


#5 , R3 


%JMP 


UXFC r 6 


EXECUTED IN JUMP TABLE 


OOS446 


013740 


007007 


1 36601 




MOV 


VDMRECO , BAR 


%CALL 


S . LDR7 


R7<PTR TO CONVERSION TABLE 


005*47 


033746 


000040 


126672 




MOV 


#CNVTV 1 , R6 


liCALL 


ECMOVE 


RBsPTR TO U.CNVT PAR4MS/G0 SET THEM UP 


0054SO 


013740 


007001 


135576 




MOV 


#DMReG1 , BAR 


%CAL L 


S . L0R3 


RSsSUBUNIT CHAR PTR 


00S4S 1 


1 3 1 S 4 3 


000063 


125613 




SUB 


#SDI . HI , R3 


%CALL 


S . CL 1 1 


ADJUST START OF SUBUNIT CHAR/CLR R11 


0OS4S2 


03344S 


000007 


1 22430 




MOV 


R7,UBAR 


%CALL 


U . CNVT 


UBARiRBSULT PTR/GO DO CONVERSION 


aOS4S3 


1 3S544 


000020 


1 37777 


UXP1 68 : 


SIC 


#DXFC , RLL 


%RET 




RELEASE D . PRDC/RETURN 












. PAGE 
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ROUTINE NAME: 
UXFC18 

FUNCTIONAL DESCRIPTION: 

THIS ROUTINE WILL PERFORM THE CONVERT LBN, RBN , DBN, XBN 
CONVERSION XFC. 



DM REGISTER 
DM REGISTER 



POINTER TO 12 WORD CONVERSION TABLE 
POINTER TO SUBUNIT CHARACTERISTICS BLOCK 



OUTPUTS: 

CONVERSION DATA IN TABLE POINTED TO BV DM REGISTER 0 
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ROUTINE NAME: 
UXFC17 

FUNCTIONAL DESCRIPTION: 

THIS ROUTINE WILL PERFORM THE EXIT DM MODE XFC. 



DM REGISTER O 



- 0 

- NONZERO 



NORMAL DM EXIT 
FATAL DM ERROR 



OOS454 
0054S5 
005456 
005457 
005460 



013740 
033767 
t33S40 
033441 
013440 



007007 
010014 
000075 
000005 
000000 



1 25574 
04207 1 
1 35534 
1 25544 
131072 



135544 000120 101500 



OUTPUTS r 

EXIT FROM DM MODE 



UXPC17:;M0V #< 1 6384 , - DM . BEG > 6 L 08 V T , RO %JMP UXFC17; I 1 6K ) EXECUTED IN JUMP TABLE 

MOV #DMREG0,BAR %CALL S.LDRI ; ROsDM EXIT FLAG 

MOVXT |IIER.DMX,R7 %JN2Ra U . UERR ; IF NONZERO THEN FATAL AND STOP 

BIS #< 16384 . -DM. BEGXHIBYT , RO %CALL S.FUNB; [ 1 6K I RO > UPP ER HALF OF LOOP COUNT 

MOV UBAR.RI %CALL S . Z8UF i [16K]G0 ZAP THE BUFFER 

NOP %CALL S.SSDI ; GO RESET ALL SDI CONTROL BLKS 

; t«t NOTE THE FOLLOWING INSTRUCTION DOES A JUMP TO U . STRT INSTEAD OF 
; »»» RETURNING AS IT SHOULD. THE 2901 STACK DOES RAP AROUND SO THIS 
: «>« MISUSE SHOULD NOT CAUSE ANV HARM 

BIC HKDHOOE < DXFO , RLL %JMP U.STRT ; [16K1EXIT OMODES X F C / RES TART 

.PAGE 



KOSUP 
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U.PROC XPC ROUTINES 



ROUTINE NAME: 
UXFC1 S 

FUNCTIONAL DESCRIPTION: 

THIS ROUTINE WILL PERFORM THE INCREMENT STUD STATUS XFC. 



OUTPUTS: 

INCREMENTED STUD STATUS 



0054S2 
008483 
0054S4 
00S4BS 
00546B 



005466 
OOS467 
aOS4TO 



1 33540 
033706 
013440 



007002 
000003 
023006 



0 10000 
1256 11 
00546S 



1 1O440 007000 105463 



013740 007275 
0337 11 000003 
033SS1 000300 



010000 

oooooo 
oooooo 



: : MOV 
BIS 
MOV 
MOV 

ASSUME 
INC 



MOV 
MOV 
BIS 



#DM. BEGI-DSTSLaLOBYT . RO %JMP 
#DM.BEG'<'0STSLaHIBVT,RO, BAR 
(BUFI,R6 %CALL S.INC6 

R6,BUF %JNCRy 10$ 

OSTSH , E« , DSTSL t 1 
RO.BAR %JMP 5$ 



UXFCia ; ( 1 6K 1 EXECUTED IN VECTOR TABLE 
( 1 SK ] RO, BARS PTR TO LO DUST STATUS 
INCREMENT LO/HI STUD STATUS 
IF NO CARRV THEN DONE 
[161MAKE SURE STATUS SEQUENTIAL 
[16KI ELSE INCR HI WORD 

generate new report of SW version, 
and controller model 
0MREG1 [alias error status] a 



#BUFP49,BAR 
( BUF I , R1 1 

«<CaDVBR<BIT06>«L0BYT, 



[ E 1 22 1 
[ E 1 22 1 



[ E I 22 ] 
HW ver [EI221 
(E I 22 I 
[ E 1 22 I 



get hardware 



005471 133551 000114 105453 



~:or in 1 ow byte 
: or in model bits and hi 
«<<CMODEL>BITIO> I <C0DVeR>BIT06>>aHIBVT, R1 1 %JMP UXF16B 



controller model number[E122] 
[E122I 
[E122I 
[ E 1 22 I 
[E122I 
I E 1 22 1 
I E 1 22 1 



s SW code version 
I hw r ev 1 eve 1 

rev level 



bits of SW ver 
bits of SW ver 
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.SSTTL U.PROC ANO 0 . PROC SUBROUTINES 
\* 29-JULy-83 UDASO-A VERSION 5 MICROCODE 

ROUTINE NAMES: 
P . LOCK 
UNLOCK 

FUNCTIONAL DESCRIPTION: 

P. LOCK WILL WAIT FOR THE ALTERNATE PROCESSOR TO SET THE 'PLOCK- BIT 
IN THE CONTROL REGISTER IMAGE (RLLl. IT WILL THEN CLEAR THE 'PLOCK' BIT 
IN THE RLL TO LOCK OUT THE ALTERNATE PROCESSOR. 

UNLOCK WILL SET THE 'PLOCK' BIT IN RLL, EFFECTIVELV UNLOCKING THE 
ALTERNATE PROCESSOR. 



INPUTS ; 



CONTROL REGISTER IMAGE 



OUTPUTS: 

P. LOCK - ALTERNATE PROCESSOR LOCKED OUT OF MUTBXED DATA AREAS 
UNLOCK - ALTERNATE PROCESSOR FREE TO USE MUTEXED DATA AREAS 

STACK LEVEL: 

NONE USED 



005472 

005472 013440 

005473 050144 



020000 
000004 



137777 
115472 



005474 133544 000200 



ASSUME 
P.LCKA: NOP 
P .LOCK : AOOVR 

UNLOCK: BIS 

.PAGE 



PLOCK, E« , B IT 1 5 
RLL. RLL 
#PLOCK,RLL 



%RCRy 
%JMP 



PLOCK MUST BE MSB 

IF OTHER PROC FREE THEN RETURN 

IF OTHER PROCESSOR MUTEXING 

SET PLOCK/RETURN 



KDBUP 
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U.PROC AND D.PROC SUBROUTINES 



ROUTINE NAME: 

U.GMST (U.PROC GET MUTEXED SDI STATUS) 
D.GMST (D.PROC GET MUTEXED SDI STATUSI 



FUNCTIONAL DESCRIPTION: 

THESE ROUTINES WILL LOCK OUT THE OPPOSITE PROCESSOR (USING THE 
PLOCK BIT IN RLLl, LOAD THE SDI STATUS (FROM SOI. ST) INTO RO OR R11, 
AND RETURN. IT SHOULD BE NOTED THAT IT IS THE C AL L ER ' S RESP 0 NS I B I L I T Y 
TO FREE THE OPPOSITE PROCESSOR 

BY EITHER CALLING UNLOCK OR BY PERfROMING THE FOLLOWING INSTRUCTION: 
BIS »PLOCK,RLL 

INPUTS; 

UBAR POINTING TO SOI CONTROL BLOCK OF INTEREST 
DEAR POINTING TO SDI CONTROL BLOCK OF INTEREST 

OUTPUTS: 

SDI STATUS IN RO 

SDI STATUS IN R1 1 

LOCKED OUT U.PROC OR 0 . PROC 

STACK LEVEL: 

NONE USED 



o 



005475 
OOS476 



010545 
0501 44 



027000 
0O00O4 



1 15573 
10547S 



ADD 
ADD\R 



mSO I . ST , UBAR\N , BAR %JCRY S.LDRO 
RLL.RLL %JMP .-1 



THEN RO = SDI STATUS / RETURN 
IF PLOCK (BITIS) IS ONE 
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ROUTINE NAME: 
U.MOOL 

FUNCTIONAL DESCRIPTION 

This routine ORs in the Controller Model number into the Controller I 
and stores it. This is jumped to from U.SCID which is located in a fixed 
location to allow manufacturing to blast the controller serial number into 
the PROM. When the ODA got assigned model "13" the code required changing 
to accomodate the low order bit. 



005477 033540 000022 103370 



#CMODEL , RO 



set the mode 1 /St or e/r et ur n 



(rae04l 
[rae04l 
[ rae04 ] 
( rae04 ] 
[ raeot 1 
[ rae04] 
( rae04 ] 
[ rae04 ] 
( rae04 I 
[ rae04 ] 
[ rae04 1 
{ rae04 ] 
t rae04 j 



KDBUP 
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ROUTINE NAME: 
S . RRR1 
S . RRR7 

FUNCTIONAL DESCRIPTION: 

THESE ROUTINES ROTATE THE VALUE IN REGISTER R1/R7 RIGHT THE 
NUMBER OF TIMES INDICATED IN REGISTER 9. THIS IS THE UNIBUS PROCESSOR' 
ROTATE RIGHT ROUTINE. 



INPUTS : 



R1 /R7 

0 



OUTPUTS : 

R1 /R7 



STACK LEVEL: 

NONE USED 



VALUE TO BE ROTATED RIOHT 

THE NUMBER OF TIMES TO ROTATE R1 RIGHT 



INPUT VALUE ROTATED RIGHT 



oossoo 

00S50 J 


05344 1 

00 1 240 


010001 
000000 


127777 

1 1 5500 


S 


RRR 1 : 


SHF\R 
DEC 


R1 
9 


%RZR0 
%JMP 


. - 1 


; SHIFT R1 RIGHT/IF 
; DBCR 9 


O05502 
OOS503 


053447 
001 240 


0 1 O0O7 
000000 


127777 
105502 


s 


RRR7 : 


SHF\R 
DEC 


R7 

0 


%RZR0 
%JMP 


. - 1 


; SHIFT R7 RIGHT/IF 
; DECR 0 


005S04 


003740 


000O1 0 


1 0550 1 


s 


SWB 1 : 


MOV 
. PAGE 


#& . , 0 


%JMP 


S . RRR 1 


1 BYTE SWAP ROUTINE 
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Q 
< 

o 

II 

cc 

o 

IL 

V) 

o 



ROUTI NE NAME : 

S.RELC (RELEASE BUFFER CONTROL BLOCKS) 
S.RELF (RELEASE DATA BUFFER) 

FUNCTIONAL DESCRIPTION: 

S.RELC - THIS ROUTINE WILL RELEASE THE RING OF BUFFER CONTROL 
BLOCKS ASSIGNED TO A SDI CONTROL BLOCK USING THE RING POINTER STORED 

IN SO I . UB . 

S.RELF - THIS ROUTINE WILL RELEASE THE DATA BUFFER POINTED TO 
BY (BUFl, IF THE CONTENTS OF (BUF) ARE ZERO THEN NO DATA BUFFER EXISTS. 

INPUTS: 



UBAR 
BAR 



POINTER TO SDI CONTROL BLOCK (S.RELC AND S.RELF) 
POINTS TO POINTER TO BUFFER (S.RELF) 



[E12lj 
[EI2t ) 
(EI21 I 
IE121 1 
IE12t I 
IEI21 I 



OUTPUTS : 

UPDATED BUFFER AVAILABLE COUNTER 

R2 AND 0 ARE USED AS TEMPORARY REGISTERS 

STACK LEVEL: 

ONE USED 



OO5505 


010545 


007006 


1 2SS72 


S 


RELC: 


ADO 


#SDI . UB , UBAR\N, 


BAR.%CALL S 


. LDOO 


OO5506 












ASSUME 


BUF . NL , EO, 0 




OO5506 


O 1 3740 


0 1 3000 


137777 


s 


RLBA : 


MOV 


#0 , BUF 


%RZRO 




005507 


O 1 0640 


007002 


1 25S7S 






ADO 


#BUF . BP , «\N, BAR 


%CALL S. 


LDR2 


0055 1 0 


01 3760 


01 3000 


0755 1 9 






MOV\T 


#0, BUF 


%CNZRO S. 


RELD 


0055 1 t 


013240 


007000 


otoooo 






MOV 


O.BAR 






0055 1 2 


003700 


010003 


01 ssoe 






MOV 


( BUF i , 0 


%JNZRO S. 


RLBA 


0055 1 3 


0 13440 


000000 


127777 






NOP 




%RET 














*** 


RELEASE 


BUFFER POINTED 


TO BY (BUF) 


* * « 


0055 t 4 


033702 


000003 


0 t oooo 


s 


RELF : 


MOV 


( BUF ) . R2 




0055 1 5 


0 13740 


0 1 3000 


1 37777 






MOV 


#0,BUF 


%K2R0 




0055 1 E 


025544 


00000 1 


0 t 0000 


s 


RELD : 


B I C 


#1 , RL L\0 






0055 1 7 


010544 


O47003 


1555 16 






ADD\F 


#3 , RL L\N , BAR 


%JNLSB 


1 


005520 


0 1 3440 


003002 


O 1 0000 






MOV 


R2 , BUF 






00552 1 


030544 


000003 


137777 






ADD 


#3 , RLL 


%RET 
















. PAGE 









0=PTR TO BUFFER CHAIN 

MAKE SURE BUF.NL IS ZERO 

[16K1IF ZERO THEN RETURN/CLR PTR 

[16KjR2:ADD OF DATA BUFR 

[IBKjCLEAR BUF . BP/RELEASE BUFFER 

BAR'SUFFER POINTER 

[16KJIF PTR NEO O THEN LOOP 

(16KI ELSE RETURN 



IVOSI I I6K]R2:BUFFER POINTER 
t 16K] INDICATE BUFFER RELEASED 
[16K)IF BUFFER LOCK SET 
1 1 BK 1 THEN WAIT 

[ISKl ELSE PUT PTR BACK ON STACK 
(I6K1UPDATE STK P TR/ REMO VE B L DC K/ RETURN 
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ROUTINE NAME: 
S . SO 10 
S . SDI t 



(GETS ADDRESS DF SDI. I IN RO) 
(GETS ADDRESS DF SDI.l IN UBARI 



FUNCTIONAL DESCRIPTION: 

THESE ROUTINES WILL LOAD THE ADDRESS OF SDI.l IK EITHER UBAR 

OR RO. 



o 



OUTPUTS : 

UBAR 



ADDRESS OF SDI . 
ADDRESS OF SDI . 



005522 


033745 


000355 


0 1 0000 


S 


SD I 1 : 


MOV 


#SD I 


HLOBVT 


UBAR 


005523 


133545 


000002 


127777 






BIS 


iVSO I 


1JHIBVT 


UBAR %ReT 


0OS524 


033740 


000355 


0 1 0000 


s 


SD lO : 


MOV 


«S0 I 


liUOBVT 


RO 


OOS525 


133540 


000002 


127777 






BIS 


*SD I 


1 4H I BYT 


RO '/.RET 


0O552S 


03375 1 


00035S 


010000 


S 


SD 1 1 : 


MOV 


«SD I 


1 5L0BYT 


R 1 1 


005527 


133SS1 


OOO0O2 


127777 






BIS 


#SDI 


ISHIBVT 


R1 1 %RET 














. PAGE 









UBARsLO SDI.l ADDRESS 
SET IN HI ADDRESS/RETURN 



ROiLO SDI . 1 ADDRESS 

SET IN HI ADDRESS/RETURN 



R 1 1 = LD SDI.l ADDRESS 

SET IN HI ADDRESS/RETURN 
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FUNCTIONAL DESCRIPTION: 

THIS ROUTINE FORMS THE ADDRESS OF THE FIRST SECTOR DATA BUFFER. 



OUTPUTS : 
RO 



STACK LEVEL: 

NONE USED 



ADDRESS OF FIRST DATA BUFFER 



005530 033T40 0O02S5 

005531 133S40 000012 



OOOOOO 
137777 



MOV 
BIS 
. PAGE 



«BUFR1 . SLOBVT , RO 
#BUFR1.SHIBVT,R0XRET 



ROsBUFR mi ADOR LO 

RO sBUFFER ADDR/RETURN 



KDBUP 
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ROUTINE NAME: 
S . FBC I 

FUNCTIONAL DESCRIPTION: 

THIS ROUTINE FORMS THE ADDRESS OF THE FIRST BUFFER CONTROL BLOCK. 

INPUTS: 

NONE 



OUTPUTS : 
RO 



STACK LEVEL: 

NONE USED 



ADDRESS OF FIRST BUFFER CONTROL BLOCK 



005532 
005533 



033740 
1 33540 



000055 
000004 



010000 
127777 



MOV 
BIS 
. PAGE 



#BUFBEG<L0BYT,RO 
#BUFBEGSHIBYT, RO %RET 



[16KIR0:BUFR CNTRL BLK #1 ADOR LO 
[IBKlROsBUFR CNTRL tXK ADDR/RETURN 
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ROUTINE NAME: 
S.FUNB 

FUNCTIONAL DESCRIPTION: 

THIS ROUTINE FORMS THE ADDRESS OF DM. BEG IN UBAR 



OUTPUTS: 

UBAR 



STACK LEVEL: 

NONE USED 



ADDRESS OF DM.BEG 



005534 
005535 



033745 
I 33S45 



000352 
000OO2 



000000 
127777 



MOV 
BIS 
. PAGE 



#DM. BEG«LOBYT, UBAR 

#DM. BEGSHIBVT, UBAR %RET 



[ISKIUBAR3L0 ADDR OF DM.BEG 
[IBKIUBARlHI ADDR OF DM.BEG 



KDBUP 
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ROUTINE NAME: 

S.SXAB (SET EXTENDED ADDRESS BITS) 

FUNCTIONAL DESCRIPTION: 

ROUTINE SSXAB WILL SET THE EXTENDED ADDRESS BITS PROM R1 
INTO THE CONTROL REGISTER. 



0 



EXTENDED UNIBUS ADDRESS BITS 



OUTPUTS : 

UPDATED CR 



STACK LEVEL: 

NONE USED 



005536 
005537 
OOS540 
1 40000 
OOS541 



033446 
033701 
031461 



000005 
000003 
020001 



010000 
105541 
055541 



13554 1 000300 OOOOOO 



005542 013740 007282 



S . SXB1 : MOV 
MOV 

S . AXAB 
BANOT 
S .SXAB 



lUAR, lUAR 
(BUP) .Rt 
DEC\T R1 

AC<BA> 
BIC #<BANaT>,R1 



%JMP S.SXAB 
51TNCRV 



MOV 
. PAGE 



#SAVUAR , BAR 



SHOW lUAR 
GET R1 

IF NO CARRy THEN OECR R1 

ISOLATE HI ADDRESS BITS 
ImjtOB] SAVE R1 IN SAVUAR 
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ROUTINE NAME: 

S.ZBUF <ZERO BUFFER) 

FUNCTIONAL DESCRIPTION: 

ROUTINE S.ZBUF WILL ZERO THE BUFFER AREA DEFINED BV RO (LENGTH) 
AND RMBUFFER POINTER). 



INPUTS : 

RO 



OUTPUTS : 

BUFFER ZEROED 



STACK LEVEL : 

ONE LEVEL USED 



WORDS TO ZERO COUNT 
BUFFER POINTER 



005543 013740 

005544 120341 

005545 03144O 



01 3000 
007O01 
OOOOOO 



1 37777 
010000 
105543 



SZBUFA : 
S . 2BUF : 



Q 
< 
3 
O 

II 

cc 
o 

u. 

(A 
O 
(A 



MOV 
INCB 

DEC 
. PAGE 



#0 , BUF 

R 1 \0 , R1 , BAR 

RO 



%RZRO 
%JMP 



ZAP WD / IF ROsO THEN RETURN 
BUMP ADDRESS, LOAD BAR 
DECREMENT WORD COUNT/LOOP 



; [E121 ] 

; (E121 1 



KDBUP 
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005S4E 


034440 


OOOOOO 


OOOOOO 


DIVDO : 


CLR 


RO 






005547 


003740 


0O002 1 


1 15S54 


DIVD: 


MOV 


#17. ,0 


%JMP 


DIVB 


005550 


130 140 


O1OO0O 


145557 


0 I VX : 


ADDC\F 


RO.RO 


KJZRO 


DIVXIT 


00555 1 


13 1140 


000002 


OOOOOO 


D I VA : 


SUB 


R2,R0 






005552 


030 1 60 


020002 


045554 




ADDNT 


R2 , RO 


%JNCRV 


OIVS 


OOS553 


130141 


00000 1 


115555 




ADOC 


R1 , R1 


%JMP 


DIVC 


005554 


030141 


000001 


010000 


D I VB : 


ADD 


R 1 , R1 






005555 


001240 


020000 


1O5550 


OIVC : 


DEC 


0 


%JCRY 


0 I VX 


005556 


030 1 60 


010000 


OSSSS 1 




ADDVT 


RO , RO 


%JN2R0 


D I VA 


005SS7 


013440 


OOOOOO 


1 27777 


D I »X t T : 


TST 
. PAGE 


RO 


%RET 





c 



ROUTINE NAME: 
0 I VD 

FUNCTIONAL DESCRIPTION: 

THIS ROUTINE DIVIDES A 31 BIT UNSIGNED DIVIDEND BV A 
UNSIGNED DIVISOR AND RETURNS A OUOTIENT AND REMAINDER. 



R 1 
RO 



DIVIDEND LOWER 
DIVIDEND UPPER 
DIVISOR 



OUTPUTS ; 



I ' QUOTIENT 
> < REMAINDER 
IS USED AS A 



TEMPORARY REGISTER 



ZAP RO 

0=17. 

IP NEQ O THEN CONTINUE 

SUB DIVISOR FROM HI DIVIDEND 

IF NO CARRV THEN LOOP 

LEFT SHIFT LO DIVIDEND 

DOUBLE R1 

IP CARRV THEN CONTINUE 
IF 0 NEO 0 THEN LOOP 
TEST RO/RETURN 
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ROUTINE NAME: 
MULT 

FUNCTIONAL DESCRIPTION: 

THIS ROUTINE MULTIPLIES TWO 16 SIT NUMBERS TOGETHER AND RETURNS 
A 16 BIT RESULT. THE MULTIPLICATION PERFORMED IS UNSIGNED. 

INPUTS: 

R6 MULTIPLICAND 
Q MULTIPLIER 

OUTPUTS: 

R7 IS THE LO ORDER RESULT 



005560 
OOS56 1 
005562 
005563 
005564 
O0556S 
005566 



003700 
004640 
034447 
0S3446 
053446 
030067 
1 65546 



000003 
000377 
000007 
0IO006 
000006 
040007 
000200 



OOOOOO 

O 1 oooo 

I05S64 
1 27777 
O 1 0000 
055566 
t 15963 



MULT : 
MULTA : 
MULTB : 



MOV 

AND 

CLR 

MOV\R 

MOVVR 

ADDNT 

BIC\LQ 

. PAGE 



( BUF i , Q 
#LOBVT , 0 
R7 

R6 , R6 
R6 , R6 
Q , R7 

• BIT 1 5 , R6 



XJMP 
XRZRO 



%TLSB 
%JMP 



QsBUFFER 

ISOLATE LQ BYTE 

ZAP LD ORDER RESULT 

IF EQ O THEN RETURN 

DIVIDE R6 BY 2 

IF LSB THEN ADD 0 TO RT 

ZAP HI ORDER BIT/CONTINUE 



c 



KDBUP 
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005587 


033710 


0OOOO3 


010000 


; 

S 


- 

LOCK 


MOV 


(BUFI ,R10 




005570 


1 13550 


007074 


oooooo 






BIS 


HILGADR, R10\N, BAR 


00557 1 


01 3450 


000010 


127777 






TST 


RIO 


%RET 


005572 


003700 


000003 


1 27777 


S 


LDOO 


MOV 


IBUF) ,0 


%RET 


005573 


033700 


000003 


1 27777 


5 


LDRO 


MOV 


( BUF 1 , RO 


%RBT 


005574 


033701 


0OOOO3 


1 37777 


S 


LDR1 


MOV 


{ BUF } , R 1 


%RET 


005575 


033702 


000003 


137777 


S 


t.DR2 


MOV 


(BUFJ ,R2 


%RET 


0055TS 


033703 


000003 


1 27777 


S 


LDR3 


MOV 


(SUFI ,R3 


%RET 










S 


LDUB 








005577 


033705 


000003 


127777 


S 


LDR5 


MOV 


( BUF 1 , UBAR 


SRET 










S 


LOIU 








005600 


03370S 


000003 


127777 


s 


LDR6 


MOV 


(BUF) , lUAR 


7.RET 


00560t 


033707 


0OOOO3 


137777 


s 


L0R7 


MOV 


(BUF) ,R7 


•/.RET 


005602 


0337 10 


000003 


1 37777 


s 


I.D10 


MOV 


(BUF) ,R10 


%RET 












« « * 


SPECIALTY ROUTINES *«* 




OO5603 


01 4500 


00O003 


137777 


S 


B I TO 


BIT 


( BUF ) , RO 


%RET 


00SS04 


033700 


000003 


oooooo 


s 


LLBO 


MOV 


( BUF ) , RO 




0OS60S 


034540 


000377 


1 37777 


s 


MLBO 


AND 


•LOBYT , RO 


%RET 


005606 


033706 


000003 


OOOOOO 


S 


LLB6 


MOV 


( BUF ) , R6 




005607 


034546 


000377 


1 37777 


s 


MLB6 


AND 


#LOBYT , R8 


%RET 


0056 1 0 


01 6500 


000003 


127777 


s 


XORO 


XOR 


{ BUF 1 , RO\N 


%RET 


0OS6 1 1 


130446 


oooooe 


1 27777 


s 


INC6 


INC 


R6 


%RET 


OOSS12 


03445 1 


00001 1 


127777 


s 


CL 1 1 


CLR 


R1 1 


XRET 
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2901 ASSEMBLER VERSION 32 



ROUTINE NAMES: 

S , L OCR . S . LDOO , ETC . 
FUNCTIONAL DESCRIPTION: 

THESE ROUTINES WILL LOAD THE REGISTER NUMBER SPECIFIED AS THE LAST 
TWO CHARACTERS OF THE SUBROUTINE NAME. I.E. S.LDIt WILL LOAD R11 FROM BUF. 



INPUTS : 



POINTER TO THE BUFFER ADDRESS WHOSE DATA IS DESIRED 
TO BE LOADED IN THE REGISTER 



OUTPUTS : 

REGISTER LOADED WITH CONTENTS OF BUFFER POINTED TO BY BAR 



IN^W ECClRtOs (BUFI 

[NEW ECC] (BAR) : ( BUFI 

[NEW ECCISELECT LOG BUFFER AREA 

0= ( BUF I 
RO! (BUF 1 
R 1 ! ( BUF I 
R2MBUF) 
R3> (BUF ) 

R5/UBAR: (BUF I 

R6/ I UAR a ( BUF I 
R7 = ( BUF 1 
RIO: (BUFI 



BIT-TEST BUFFER WITH RO 
RO: ( BUF I 

ISOLATE LO BYTE/RETURN 
R6: (BUF) 

ISOLATE LO BYTE/RETURN 
COMPARE BUFFER WITH RO 
INCREMENT RS/RETURN 
ZAP R1 1/RETURN 
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ROUTINE NAMES: 

S . STOO , S . STRO , ETC . 

FUNCTIONAL DESCRIPTION: 

THESE ROUTINES WILL STORE THE THE REGISTER NUMBER SPECIFIED AS THE 
LAST TWO CHARACTERS OF THE SUBROUTINE NAME INTO THE BUFFER LOCATION POINTED 
TO BY BAR, I.E. S.ST11 WILL STORE R11 INTO THE BUFFER. 



INPUTS : 



POINTER TO BUFFER AREA WHERE REGISTER DATA IS 
DESIRED TO BE STORED 



OOSS 1 3 
0056 1 4 
0OS6 1 5 
OOSS 1 6 
OOS6 1 7 
005620 
005621 
005622 

005623 

005624 
005625 
0O562S 
005627 



0 1 3240 


003000 


1 27777 


S 


STOO: 


MOV 


0 , BUF 


XRET 


( BUF ) >0 


03370O 


000003 


OOOOOO 


s 


DECS : 


MOV 


(BUFI ,R0 




RO: (BUF ) 


03 1440 


OlOOOO 


167777 


s 


DECO: 


DEC\F 


RO 


%RZRO 


IF EO 0 THEN RETURN ELSE DECR RO 


01 3440 


0O3OOO 


1 27777 


S 


STRO: 


MOV 


RO , BUF 


HRET 


(BUF ) :R0 


034541 


000377 


OOOOOO 


S 


SLB 1 : 


AND 


#LOBYT , R1 




ISOLATE LO BYTE OF R1 


013440 


003001 


1 37777 


s 


STR 1 : 


MOV 


R1 , BUF 


XRET 


( BUF ) :R1 


013440 


003002 


1 37777 


s 


STR2: 


MOV 


R2 , BUF 


SRET 


(BUF):R2 


013440 


003003 


127777 


s 


STR3: 


MOV 


R3 , BUF 


SRET 


(BUF|:R3 








s 


STUB: 










013440 


003005 


127777 


s 


STRS : 


MOV 


R5,BUF 


%RET 


( BUF 1 :R5/UBAR 








s 


STIU: 








(BUFI :R6/IUAR 


013440 


003006 


127777 


s 


STRS: 


MOV 


lUAR.BUF 


%RET 


013440 


003007 


137777 


s 


STR7: 


MOV 


R7 , BUF 


%RET 


(BUFl!R7 


013440 


O03010 


137777 


s 


ST10: 


MOV 


RIO. BUF 


%RET 


(BUF ) 'RIO 


013440 


00301 1 


1 27T77 


s 


ST1 1 : 


MOV 


R1 1 , BUF 


KRET 


STORE Rtl INTO SUFFER 



KDBUP 
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ROUTINE NAME: 

S.CLRB (CLEAR BUFFER LOCATION) 

INIT1 (SET BUFFER LOCATION TO 1) 

INITMI (SET BUFFER LOCATION TO -1) 

FUNCTIONAL DESCRIPTION: 

THE S.CLRB ROUTINE WILL STORE ZERO INTO THE BUFFER POINTED TO 
BV BAR. 

THE INITl ROUTINE PUTS A 1 IN THE MEMORY LOCATION POINTED TO BY BAR. 
THE INITMI ROUTINE PUTS A -I IN THE MEMORY LOCATION POINTED TO BY BAR 
><>NOTE THESE ROUTINES CAN BE CALLED BY EITHER PROCESSOR BECAUSE THEY 
use NO REGISTERS. 



I NPUTS : 



BAR 



POINTER TO BUFFER LOCATION TO CLEAR/SET TO t/-1 



OUTPUTS: 

CLEARED BUFFER LOCATION (S.CLRB) 
I IN BUFFER LOCATION (INIT1) 
■1 IN BUFFER LOCATION (INITMt) 



005630 014440 003OOO 137777 S.CLRB: CLR 

005631 013740 003001 137777 INIT1: MOV 



0O5832 01774O 003OOO 137777 INITMI: 



COM 
. PAGE 



, \N , BUF 
# 1 . SUF 
#0 , BUF 



%RET 

°/=RET 
%RET 



( BUF ) = 0/RETURN 
INITIALIZE TO 1/RETURN 
INITIALIZE TO 177777 / RETURN 
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ROUTINE NAME: 

U.PROC PATCH AREA 

FUNCTIONAL DESCRIPTION: 

THESE NOP'S WILL PROVIDE A SPACE FOR U.PROC CHANGES SUCH THAT A SMALL 
CHANGE COULD MINIMIZE THE AFFECTED PROMS. 

INPUTS: 

NONE 

OUTPUTS : 

NONE 



NOP 
NOP 
NOP 
NOP 



[1SK1REM0VE PATCH SPACE 
[ ECO# 1 1 U . PROC PATCH SPACE 
[ ECO# 1 1 U , PROC PATCH SPACE 
[ eC0«1 1 U . PROC PATCH SPACE 

I eca«i 1 u . PROC patch space 

IEC0#21ADJUST patch SPACE 



KDBUP 
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; *** ROUTINE UNB.RS RESETS THE UN I BUS , POL L I NG REGISTER, ETC **'* 
OOS633 013440 000660 110252 UNB.RS: NOP 0>RBCAI %JMP TSTRTN ; IBDAI RESET BCAI AND RETURN 

.page 
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***»**«*«*««*««*««**«*«*«««*«**««******«« 
BI.RD (BI read subroutine] 

:lt***X**************X ********************* 
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«*****««*«**««««****««««* 



*************************** 



This is the bus read routine design. (Note: by convent ion, an 
unqualified read or write refers to a host read or write. The 
bus read routine is called by the host write routine since the 
data flow is from the host to storage; from the controller's 
perspective, from host mamory to controller buffers.] 

Assumpt ions and inter face : 

1. Mapping has already been done. Addresses are contiguous. 



I nput s ( same as unb . r d ) : 



ubar 
1 uar , uar : 



8 I Convent i onS 



Start i ng internal buffer ptr (dest ) 
low 16 bits of external bus address 
for start of transfer. Identical copies, 
byte count for the transfer 



; [ E121 ] 
; (E121 ] 



bcai(d/s] : where addresses and data go into and out of 
breg sets up necessary BI logic signals 



3 . Out put s ( same as unb . r d ) 



CC's reflect value of 0 



upf 



error code 
If rO <> 0 , 

q : 1 means nxm error (ti me - out ) 

q s 2 means parity error 

set upf implies timeout, not set 

imp lies parity. See u.uner 

number of words not transfered 

On success, transfer will be O. 

EDC 



; [ El 2 1 ] 
; [ E12U 



S i de- ef f ect s : 

1 uar , uar 
ubar , bar 



are changed due to convent ion differences, 
are advanced. Ubar left at last word + 1 
to maintain existing interface. 
Host data in buffer pointed to by ubar on entry. 
r2 and r3 are not preserved. 

r7 and rIO used as scratch but original contents saved 
and restored 



****************************************** 
page 



**************************** 



KDBUP 
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Entry to this routine occurs at sutaroutino nest level 3. 
Therefore, only one more level of calling is allowed from this 
code (2911 constraint). 



Subroutines used 

CHKBOR 

B I . TO 
Ent r y po i nt s 



Check for chunk boundary, i.e. 
over f 1 ow . 

BI transfer timeout routine 



where lower 16 bits 



the usual entry point is <JB . RD for Obus, 81. RD for BI. 

UNB . RD is retained to insure that 

code shared by the uda/qda/bda use 

the correct bus read routine. 

UN.BRC iS used to avoid resetting 

the edc r es i due . 

UXFUIO extonded function code entry 



; [El 21 ] 
; [El 21 ] 
; [ El 21 1 



page 
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#EDSEEO ,R1 
#FAILUR.BAR 
#ER . MST , BUP 



PAGE 2 89 



005634 


03449 1 


0 1001 1 


116242 


UXFUIO:: 


CLR 










UNB 


. RD : 












OB . 


RD : 




oose35 


03374 1 


000 1 OS 


O 1 OOOO 


8 I . 


RO: 


MOV 


oosese 


O 1 3740 


007034 


OOOOOO 


UN . 


BRC : 


MOV 


OOS837 


013740 


0030 1 3 


O1O000 






MOV 


005S40 


0 13740 


007044 


1 25825 


RD . 


DIAG 


MOV 


00564 1 












ASSUME 


005 64 1 


033450 


0030 1 0 


0 1 0000 






MOV 


005642 


01 3740 


007262 


1 25576 






MOV 


005643 


O 1 3740 


11622 1 


05 6235 


B I . 


RLP : 


MOV\F 



KFC ENTRY 

UDA COMPATIBLE 

OOA COMPATIBLE 

R1 WILL CONTAIN EDC 

IN CASE BI STOP OCCURS 

LOAD ERROR CODE INTO LAST FAILURE 



005644 


053442 


000660 


OOOOOO 


005645 


OS 5 54 2 


0 1 O003 


108 1 12 


005646 


1 SSS42 


000 1 40 


OOOOOO 


00S647 


0 14546 


01 00 1 6 


116 113 


OOS650 


053450 


0 1 0006 


006 1 14 


OOS6S1 


1S2447 


000006 


126170 


005652 


1 14544 


000 10O 


010000 


OOS653 


013440 


0 10000 


006142 


005654 


024447 


00SS66 


OOOOOO 


00565S 


1 1 3S43 


00S300 


OOOOOO 


0056SS 


1 30447 


000767 


O 10000 


005 657 








OOS 657 


02 1342 


005547 


O1O0O0 


005 660 


073447 


0 1 0420 


1 15666 


O0566 1 


035547 


OOOO 1 7 


0 1 OOOO 


005662 


O301 40 


000007 


OOOOOO 


005663 


00454S 


02O0 1 7 


005665 


005664 


1 30443 


000003 


OOOOOO 


O0566S 


000640 


OO20O4 


OOOOOO 


005666 


035S47 


OOOO 1 7 


0 10000 


005667 


030 146 


000007 


OOOOOO 


005670 


131S45 


020010 


0 1 6061 


00567 1 


1 30443 


000003 


108061 



MOV\R 

BIC\R 

BIC\R 

BIT 

MOV\R 

NEG\R 

BIT 

NOP 

CLR 

BIS 

INC 

ASSUME 



fCNVTVS , BAR 
<CNVTV4«17>,EO,<CNVTV3a 

R 10 , R 1 0 , BUF 
#SAVUAR , BAR 

#<8.LED+B. NABO+B . NRTV> 



R0,R2 a>RBCAI 

# 3 , R 2 

#60000 , R2 

#16,1 UAR 

lUAR.RIO 

IUAR.R7 

OOMODE.RLL 

lUARXO , R7 , 8CAI0 a>LADO 

#0W, R3\N , BCAI 0 

R7 IPHADD 

BIRDCM.EO.t 



%CALL 
I 7>+ 1 



SAVE R7 AND RIO 



%CALL S.LDR3 
BRBG %JSTaP. BI . STO 



%J2R0 
%JNZRO 



SIR . NO 
BLR . SO 



%CALL CHKBOR 
%JNZRa 



i : lUAR EXTENSION 

IF STOP, THEN HANG HERE 
ELSE SET EVEN ADDRESS, SELF-TEST; 
OK, NO ABORT, NO RETRV ; ( E 

R2 : # LONGWORDS ; [ E 

R2 : # 9UAOW0RDS & c 1 aar Some bit 
R2 = # OCTAWORDS s clear rest 

BR IF NO OCTAWORDS ; [E 

BR IF NOT ON OCTAWORD BOUNDARY; [E 
OK TO READ QWDS - CHECK PC OVFLO; 
IF WE ARE IN DIAG MODE 
USE SPECIAL ROUTINE 
LOAD LO ADOR, SET R7:0 
SET DWORD XFER BITS IN HI ADR 
STORE IN BCAI/SET R7 : 1 



TD BE HERS WE MUST HAVE SOME OCTAWORDS TO READ AND BE ON AN OCTAWORD BOUNDARY 



DECS R7\0 , R2 , BCAI D OILCOM 

MOV\L RO, R7 (fGORD 

B I C # 1 7 , R7 

ADD R7 , I UAR 

AND #17, UBAR , 0 

INC R3 

ADD #B I ROBR- 7400, 0, PAR 

BIC #17,R7 

ADO R7 , I UAR 

SUB #B. , UBAR 

INC R3 



%J,NCRY 20$ 



%JNCRY 
%.JMP 



SIR. LW 
BIR . LW 



LOAD READ COMMAND, predacr ct 



Start 1st owd rd, copy WC to BC t 



one octaMd is a special case 
assume no errors will occur, 
update BI addr too 
0 : block offset of internal 
Handle- 64K seg ovflo < 
Branch into ultra-optimised 
read loop 

semi - dup 1 i cat e of above code 
update BI addr to end of loop 
bias UBAR for loop 



o 



IE 
IE 
IE 
buf ; 
IE 
IE 
IE 
IE 
IE 
IE 
I E 
IE 



1211 
12 11 
1211 
1211 
IE121 1 
12 11 
12 11 

s ; ! E 1 21 1 
tnem; IE12^ 1 
12 11 
12 11 
I E 1 2 1 1 
I 2 1 1 
12 11 
1211 
1211 
121 1 
121 1 
12 11 
12 11 
12 11 
1 2 1 1 
emp ; I E 1 2 1 
121 1 
12 11 
1211 

iei2t 1 

12 11 
1211 
12 11 
1211 
1211 
1211 
12 11 
12 11 
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; [E121 1 

U 1 1 ra - opt i m i 2 Qd read loop taKss maximum advantagB of the aut o - i ncp ement :(E1211 

feature of storing into local buffer memory. There are actually eight ;(E121I 

loops here • the correct one is selected based on the low-order bits ;IE121] 

of the Starting local buffer address. Each loop has two entry points, 1IE121I 

so a 18-way branch is actually taken. ;1E1211 

Entry into this loop is via the PAR table in upper memory. The 18 PAR entries :IE1211 

are all of the form: ;IE1211 

SUB #8.,UBAR %JMP SRnnLP 



ooseT2 

OOS873 

00SS74 
00Se7B 
OOSg78 
008877 
OOS700 

005701 
005702 
005703 
005704 
005705 

005706 
00S707 

0057 1 O 
0057 1 1 
0057 1 2 
0057 1 3 
0057 1 4 

OOS7 I 5 
005718 
005717 
005720 
00572 1 
005722 

005723 
005724 

005725 
005726 
005727 
005730 
00573 1 



031442 
030145 

076S01 
076S01 
033747 
031 442 
030 I 45 

076501 
076501 
033747 
03 1 442 
013440 

03 I 442 
030 1 45 

07S501 
076501 
033747 
03 1442 
030 1 45 

07650 1 
010S4S 
076501 
033747 
031 442 
013440 

031442 
0301 45 

076501 
076501 
033747 
03 1442 
030 145 



140422 
01 7S07 

00371S 
16301S 
1 60010 
1 40422 
0 1 7807 

0037 1 5 
183015 
1 80010 
1 40422 

000000 

1 40422 
O 17507 

0037 15 
1630 15 
! SOO 1 O 
1 40422 
0 1 7507 

0037 1 S 
007007 
1 630 1 5 
1 80010 
1 40422 
000000 

1 40422 
01 7507 

0037 1 5 
I 830 1 5 
1 80010 
1 40422 

O 1 7507 



006085 
1 06052 

128087 
01 5677 
1 26201 
006088 
108082 

1 26067 
0 15672 
1 28201 
105673 
1 18065 

006065 
106052 

1 26087 
0 15713 

1 26201 
0O6065 

106052 

126067 
010000 
005708 
1 28201 
1 15707 
1 1 8065 

008065 
1O6052 

I 26067 
0O5730 
128201 
006085 
1 06052 



8R00LP : 
BROOLX : 



BIR008 
BROSLP 



BRO 1 LP : 
BRO 1 LX : 



BIRD09 
BR09LP 



BR02LP : 
BR02LX. 



B I RD 1 0 : 
BR1 OLP 



DEC 
ADO 

XOR\L 

XOR\L 

MOV 

DEC 

ADD 

XOR\L 

XOR\L 

MOV 

DEC 

NOP 

DEC 
ADD 

XOR\L 

XOR\L 

MOV 

DEC 

ADD 

XORNL 

ADD 

XOR\L 

MOV 

DEC 

NOP 

DEC 
ADD 

XOR\L 

XOR\L 

MOV 

DEC 

ADD 



R7, UBAR, BAR 

(BCAISI .R1 ,BUF 
(BCAIS I , R1 , BUF 
#8 . , R7 
R2 

R7 , UBAR , BAR 

( BCAIS I ,R1 , BUF 
( BCAIS ) , R1 , BUF 
#8 . , R7 
R2 



R7 . UBAR , BAR 

( BCAIS I , R1 , BUF 
( BCAIS 1 , R1 , BUF 
#8 . , R7 
R2 

R7 , UBAR , BAR 

(BCAIS) .R1 ,BUF 
*7 , UBAR\N , BAR 
(BCAIS ) ,R1 , BUF 
#8 . . R7 
R2 



R2 

R7 , UBAR , BAR 

( BCAIS I , R1 , BUF 
(BCAIS ) , R1 , BUF 
#8 . , R7 
R2 

R7 , UBAR, BAR 



IFGORD 
VRDFST 



SPGORD 
IPRDFST 



IPCORD 
IPRDFST 



(PGORD 
VROFST 



(PGORD 
(PRDFST 



(PGORD 
(PRDFST 



005732 076501 003715 126O70 



XaR\L ( BCAIS ). R1 , BUF (PRDNXT 



HJMBRR 


BI . UDX 


%JZRO 


BIR 


L2 


%CALL 


BIR 


6W 


%JCDONE 


BROSLP 


%CNCDONE 


BX 


TO 


%JMERR 


B I . UDX 


%JZRO 


B I R 


L 2 


%CAL L 


BIR 


6W 


7.JCD0NE 


BROOLP 


'/.GMCDONE 


BI 


.TO 


%JNMERR 


BROOL X 


%JMP 


BI . 


UDX 


%JMERR 


B I . 


UDX 


7.JZR0 


B I R 


. 1.2 


%CALL 


BIR 


. 8W 


%JCDONE 


BR09LP 


%CNCOONE BI 


. TO 


'KJMERR 


BI . 


UDX 


XJ2R0 


BIR 


. L2 


%CALL 


BIR 


. 8W 


%JCDONE 


BRO 


1 LP 


%CNCOONE SI 


, TO 


%JNMERR 


BRO 


1 LX 


%JMP 


B I . 


UDX 


SJMERR 


B I . 


UDX 


7, J Z R 0 


B I R 


, L 2 


%CAL L 


B I R 


. 6W 


7.JCD0NE 


BR 1 


OLP 


7.CMCD0NE BI 


, TO 


7=JMERR 


B I . 


UDX 


7=JZR0 


B I R 


. L 2 


%CALL 


BIR 


. 5W 



[.E 1 2 1 ] 
[E12t I 
[ei21 ] 

if «rr; [EI2 I 
[E121 ] 
[E121 ] 



deer owd ct , start ovip rd. tor 
upd buf adr , init BCAI rd ptr, 
br out if 2d- from- last owd 
Read 7 words into local buf f ar ; ( E 1 2 1 1 
Read last wd , br if ov1p BI rd done; [£121] 
R7aa. wait for ovip rd to f i n i Sh ; [ E 1 2 1 ! 
deer owd ct, start ovlp rd, br if err;tE12jl] 
upd buf adr, init BCAI rd pt r , ; t E'I 2 1 ] 
br out if 2d-from-last owd ;[E12t| 
Read 7 words into local buffer;[E1211 
Read last wd, br if ovlp BI rd done;[E121l 
R7=8, wait for ovlp rd to finish;[E121] 
deer owd ct , start ovlp rd, br if err;{E12|ll 
Exit i f 81 error ; 16121 1 

; IE121 ] 

deer owd et , start ovlp rd, br if «rr;[E12jl] 
upd buf adr, init BCAI rd ptr,;[E121] 
br out if 2d-f rom- last owd :[Et21I 
Raad 7 words into local buf f ar ; [ E 1 2 1 ] 
Raad last wd, br if ovlp BI rd dQn«;[B121] 
R7se, wait for ovlp rd to f 1 n i sh ; I E 1 2 1 1 
dacr owd ct , start ovlp rd, br if err:[E12|lI 
upd buf adr, init BCAI rd ptr,:[E12il 
br out if 2d-from'1ast owd :(E121] 
Raad 7 words into local buf f ar ; [ E 1 2 1 ] 
Block ovflo hare - update BAR :[E1211 
Read last wd , br if ovlp Bi rd done:[Ei211 
R7=8,wait for ovlp rd to finish;[E121] 
deer owd ct, St art ovlp rd, br if Grr;tE12jll 
Ex i t i f BI er r or ; [ E 1 2 I ] 

; I E 1 2 1 ] 

deer owd ct, St art ovlp rd, br if Grr;[E12|ll 
upd buf adr, init BCAI rd ptr,;[E12n 
br out if 2d-froni-last owd ;[E121] 
Read 7 words into local buffGr;lE121] 
Read last wd, tar if ovlp BI rd done;[E121] 
R7=6, wait for ovlp rd to finish;tEI21] 
deer owd ct, start ovlp rd, br if arr;CE12|l] 
upd buf adr, init BCAI rd ptr.;[E121] 
br out if 2d- from- last owd ;[E121] 
Read S words into local buf f er ; [ E 1 2 1 ] 
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005733 
005734 
005735 
008738 
0O5737 



010548 
07850 I 
033747 
03 1 442 
013440 



007008 
1 830 1 5 
1 80010 
1 40422 
000000 



1 28074 
015723 
1 28201 
108724 
1 1 8085 



ADO 

XOR\L 

MOV 

DEC 

NOP 



«>6,UBAR\N,BAR 
( BCAIS I , R1 , BUF 
#8 . . R7 
R2 
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•/.CALL BIR.1W 
•/.JCDONE BR02LP 
'/.CNCDONE B I . TO 
%JNMERR BR02LX 
%JMP B I . UDX 



Handle blocK ovflo, read 1 wd ;[E121] 
Read last wd, br if ovlp BI rd done;[E121] 
R7s8, wait for ovlp rd to f i n i sh ; [ E 1 2 1 1 



deer owd ct , Start ovlp rd. 
Exit if BI error 



O0574O 


03 1 442 


1 40422 


006085 


BROSLP : 


DEC 


R2 


PGORD 


00574 1 


0301 45 


017807 


106082 


BR03LX: 


ADD 


R7 , UBAR , BAR 


URDFST 


005742 


076501 


0037 1 5 


12 6067 




XOR\L 


( BCAIS ), R1 . BUF 


(FRDNXT 


005743 


076801 


1630 15 


0 15748 




XORNL 


( BCAIS 1 , R1 , BUF 




008744 


033747 


160010 


1 26201 


BIRD1 1 : 


MOV 


#8 . , R7 




005745 


03 1442 


1 40422 


00808S 


BR 1 1 L P ; 


DEC 


R2 


(PGORD 


005746 


030145 


017507 


1 08052 




ADD 


R7 , UBAR, BAR 


(PRDFST 


005747 


076501 


0037 1 5 


1 36071 




XOR\L 


( BCAIS 1 , R1 , BUF 


IPRONXT 


005750 


01 0545 


007005 


1 36073 




ADD 


#5 , UBARXN , BAR 




00575 1 


076501 


1 6301 5 


0 1 5740 




XOR\L 


(BCAISI .R1 ,BUF 




005752 


033747 


1 60010 


1 28201 


8IR0O3: 


MOV 


#8 . , R7 




O05753 


03 1 442 


1 40422 


1 0574 1 




DEC 


R2 


(PGORD 


005754 


013440 


OOOOOO 


1 1 6085 




NOP 






00S7SB 


031442 


1 40422 


006O6S 


BR04LP: 


DEC 


R2 


(PGORD 


005756 


030145 


017507 


108052 


BR04LX: 


ADO 


R7, UBAR. BAR 


IPRDFST 


005757 


076501 


0037 1 5 


126087 




xaR\L 


(BCAIS 1 , R1 , BUF 


(PRDNXT 


005760 


078501 


183015 


015762 




XORW 


(BCAIS ) , R1 , BUF 




005761 


033747 


1 80010 


128201 


BIRD12: 


MOV 


#8 . , R7 




005762 


031442 


140422 


008085 


BRI2LP: 


DEC 


R2 


(PGORD 


005763 


0301 45 


017507 


1 08O52 




ADD 


R7, UBAR, BAR 


01RDFST 


005764 


0765O1 


0037 1 5 


1 36072 




XOR\L 


( BCAIS 1 , R 1 , BUF 


IPRONXT 


005765 


0 10545 


007004 


1 36072 




ADD 


«4 , UBARNN , BAR 




005766 


076501 


1630 15 


OOS755 




XOR\L 


( BCAISI ,R1 , BUF 




O05787 


033747 


1 600 1 0 


12620 1 


B I RD04 : 


MOV 


#8 . , R7 




008770 


031442 


1 40422 


105756 




DEC 


R2 


(PGORD 


008771 


013440 


OOOOOO 


1 1 6065 




NOP 






008772 


03 1443 


1 40422 


OO6065 


BROBLP: 


DEC 


R2 


(PGORD 


005773 


03014S 


017507 


1 060S2 


BR05LX : 


ADD 


R7 , UBAR, BAR 


IRDFST 



%JMERR 
%JZRa 



BI . UDX 
BIR . L2 



%CALL BIR.6W 
%JCDONE BR1 1 LP 
%CNCDONE BI .TO 
%JMERR B I . UDX 
%JZRO BIR.L2 

%CALL BIR.4W 
%CALL BIR.2W 
%JCDONE BR03LP 
%CNCDONE BI . TO 
%JNMERR BR03LX 
%JMP BI.UDX 



if err : 
; [E121 I 
; [E121 1 

i IE121 1 
if err ; (El 2 



[E121 1 
[E121 1 
(E121 1 



%JMERR 
%JZRO 



BI.UDX 
BIR. L2 



%CALL BIR.6W 
%JCDONE BR12LP 
%CNCDONE B I . TO 
%JMERR BI.UDX 
%JZRO BIR.L2 

%CALL BIR.3W 
%CALL BIR.3W 
'/iJCDONE BR04LP 
7.CNCD0Ne BI , TO 
%JNMERR BR04LX 
%UMP BI.UDX 



deer owd ct , start ovlp rd, br 
upd buf adr, init BCAI rd ptr,: 
br out if 2d-from-last owd ; 
Read 7 words into local buffer: 
Read last wd, br if ovlp BI rd done:[E121] 
R7 = a, wait for ovlp rd to f i n i sh ; [ E 1 2 1 I 
deer owd ot , start ovlp rd, br if err:(ei2l 
upd buf adr, init BCAI rd ptr,;(E12ll 
br out if 2d-from-last owd ;IE1211 
Raad 5 words into local buf f er ; [ B 1 2 1 1 
Handle block ovflo. read 2 wds;[E121] 
Read last wd, br if ovlp 81 rd done:[E1211 
R7a8, wait for ovlp rd to f i n i sh ; ( E 1 2 1 ] 
deer owd et , start ovlp rd, br if err;[E12 
Exit if 81 error ; (E121 1 

; [E121 1 
; (ei2i 1 

if err ; [ E 1 2 
; 1E12I ! 
; I E 1 2 1 1 
; (E121 1 



%JMERR 
%J2R0 



BI .UDX 
B I R . L 2 



005774 
005775 
O05778 
005777 
008000 

008001 
008002 
OO6003 
0O6O04 

KDBUP 



076501 
076501 
033747 
031442 
030148 

076501 
010548 
076501 
033747 



003715 
1 63018 
1 60010 
1 40422 
01 7507 

0037 1 5 
007003 
183015 
1 8001 0 



126087 
005777 
1 26201 
008088 
106052 

1 26073 
1 26071 
005772 
128201 



XORNL 
XORNL 
BIRD13: MOV 
BR13LP: DEC 
AOO 

XORNL 
ADD 
XORNL 
8 I R0O6 : MOV 



BUF 
BUF 



( BCAIS) , R1 
(BCAISI ,R1 
#8 . , R7 
R2 

R7, UBAR, BAR 



(BCAISI , R1 , BUF 
#3 , UBARNN. BAR 
( BCAIS ) , R1 , BUF 
#8 . , R7 



9G0RD 
(PRDFST 



%CALL BIR.6W 
%JCDONE BR13LP 
%CNCDONE BI.TO 
%JMERR BI.UDX 
%JZRO 8IR.L2 

r.CALL BIR.2W 
y.CALL BIR.4W 
r.JCDONE BROSLP 
%CNCDONE BI .TO 



deer owd ct , start ovlp rd, br 
upd buf adr, init BCAI rd ptr, 
br out if 2d-from-1ast owd 
Read 7 words into local buffer 
Read last wd , br if ovlp BI rd done:[E121] 
R7s8, wait for ovlp rd to f i n i sh ; [ S 1 2 1 1 
deer owd ct , start ovlp rd, br if err:(E12|lI 
upd buf adr, init BCAI rd ptr,;(E121) 
br out if 2d-from-last owd ;[E121] 
Read 4 words into local by f f er ; [ E 1 2 1 ] 
Handle block ovflo, read 3 wds;(E1211 
Read last wd , br if ovlp BI rd done;[E1211 
R7=a, wait for ovlp rd to f i n 1 sh : [ E 1 21 3 
deer owd ct . start ovlp rd. br if err;(E12l 
Ex it 1 f BI err or : (E 1 2 1 ] 

; IE 121 ] 
: (E121 ) 
if err: [E12|[ 1 
IE121 ] 
(E121 I 



deer owd ct . start ovlp rd, b 
upd buf adr, init BCAI rd ptr 
br out if 2d- from- last owd 
Read 7 words into local buf f er ; [ E 1 2 1 ] 
Raad last wd, br 
R75 8, wait for o 
deer owd ct , start 

upd buf adr, init BCAI rd ptr,:[E121] 
br out if 2d-from-1ast owd ;(E121] 
Read 3 words into local buf f er : ( E 1 2 1 ! 
Handle block ovflo, read 4 wds;[E1211 
Read last wd , br if ovlp 81 rd done;[E121] 
R7:8, wait for ovlp rd to f i n i sh ; ( E l 2 1 ) 



> local buff er ; I E 1 2 1 1 f- 

if ovlp BI rd done;[E121B 
np rd t o f i ni sh i [ E 1 21 1 S 
•t ovlp rd, br if err;[ElS 
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%JNMERR SROSLX 
%JMP BI.UDX 



deep owd ct , start ov 1 p rd. 
Exit If BI arror 



OO 6007 


03 1442 


1 40432 


0O6065 


BR08LP : 


DEC 


OO 60 1 O 


030 1 4 S 


0 1 7507 


1O6052 


BR08LX : 


ADD 




07 6 50 1 


0037 1 S 


1 26067 




XOR\l. 


OOBO 1 2 


07650 1 


1830 15 


0 16014 




X0R\L 


00 60 1 3 


03 3 74 7 


1 800 1 0 


12620 1 


B I RD 1 4 : 


MOV 


0060 1 4 


03 1 442 


1 40422 


006065 


BR 1 4LP : 


DEC 


0060 t S 


0301 4S 


017507 


106052 




ADD 




07 650 1 


0037 1 5 


1 3 6074 




XOR\L 




010545 


007002 


1 26070 




ADD 


00 6 0 2 O 


07 650 1 


1 6301 5 


008007 




XOR\L 


00802 1 


033747 


1 6001 0 


1 2820 1 


8 I R006 : 


MOV 


0O6022 


03 1442 


1 40422 


10601 0 




DSC 


00602 3 


01 34 40 


OOOOOO 


1 1 6065 




NOP 


OO 6 02 4 


03 1442 


1 40422 


006065 


BR07LP : 


DEC 


006025 


O30 1 4 5 


0 1 7507 


1 06052 


8R07LX : 


ADD 


006026 


07650 1 


0037 i 5 


126087 




XOR\L 


006027 


076S0 1 


1 630 1 5 


0O603 1 




X0R\L 


006030 


033747 


1 SOO 1 0 


12 620 1 


B I RD 1 5 : 


MOV 


00603 1 


03 1442 


1 40422 


006065 


BR 1 5LP ; 


DEC 


008032 


0301 4S 


017507 


1 06052 




ADD 


O06033 


07650 1 


0037 1 5 


0 1 oooo 




XOR\L 


006034 


0 10545 


007O0 1 


126067 




ADD 


006035 


076S0 1 


1 630 1 5 


0 1 S024 




XOR\L 


006036 


033747 


1 600 1 0 


12620 1 


B I RD07 : 


MOV 


006037 


03 1442 


1 40422 


106025 




DEC 


006040 


013440 


OOOOOO 


1 1 6085 




NDP 



R7 , UBAR , BAR 

(BCAISI ,R1 ,BUF 
( SCAIS ) , R1 , BUF 
#8 . , R7 
R2 

R7 , UBAR , BAR 

( BCA I S I , R 1 , BUF 
#2 , UBARNN , BAR 
( BCAIS I , R I , BUF 
»» . ,R1 
R2 



R2 

R7, USAR, BAR 

(BCAIS 1 , Rl , BUF 
( BCAIS I . Rl , BUF 
#8 . , R7 
R2 

R7 , UBAR. BAR 

[BCAIS] , R 1 , BUF 
» 1 , UBAR\N , BAR 
( BCAIS I , R 1 , BUF 
#8 . , R7 
R2 



a>GOR0 
IPRDFST 



(PGORD 
IPRDFST 



XJMERR 
%J2R0 



BI.UDX 
3IR. L2 



r.CALL BIR.6W 
7.JC00NE BR14LP 
%CNCOaNE BI . TO 
%JMERR BI.UDX 
%J2R0 BIR.L2 

%CALL B I R . 1W 
%CALL BIR.5W 
XJCDONE BROCLP 
%CNCDONE B I . TO 
%JNMERR BROELX 
%JMP BI . UDX 



if err ; [ E 1 
[ E 1 2 1 1 
I El 2 1 J 
[ E 1 2 II 
if err ; { E 1 
(E12t 1 
[E121 I 



deep owd ct , start ovip rd, br 
upd Ouf adr , init BCAI pd ptp, 
bp out if 2d-fpom-1ast owd 
Read 7 words into local buf f ep ; I E 1 2 1 1 
Read last wd, bp if ovip SI pd done;[ei2tI 
R7S8, wait fop ovip Pd to f i n i sh ; [ E 1 2 1 ] 
deep owd ct , start ovip pd, br if srp;[E12|lI 
upd buf adp, init BCAI rd pt p , ; [ E 1 2 1 I 
br out if 2d- from- last owd ;iE12li 
Read 2 words into local buf f ep ; j E 1 2 1 ] 
Handle block ovflo, pead 5 wds;[E12li 
Read last wd , br if ovip BI rd done;iE121] 
R7a8, wait for ovip rd to f i n i sh ; [ E 1 2 1 1 



deer owd ct , stapt ovip rd , 
Exit if SI erpop 



0GORD 
IPRDFST 



IPGDRD 
FRDFST 



%JMERR 
%J2R0 



BI . UDX 
BIR . L2 



%CALL BIR.6W 
%JCO0Ne BR15LP 
KCNCDDNE BI . TO 
%JMERR BI.UDX 
%JZRO BIR.L2 



%CALL BIR.eW 
%JCDONE BROTLP 
*/.CNCDONE 31 . TO 
%JNMERR BR07LX 
%JMP BI.UOX 



i f SPP ; IE 1 2 I 1 
; [ E 1 2 11 
; 1E12I 1 
; 1 E 1 2 1 1 

err ; [ E 1 2 



deer owd ct , start ovip rd, br 
upd buf adr, init BCAI rd ptp,;EE121] 
br out if 2d-from-1ast owd : [5121 I 

Read 7 words into local buf f ep ; { S 1 2 1 1 
Read last wd, bp if ovip BI pd done:lE121 
R7s8, wait for ovip rd to f i n i sh ; [ E 1 2 l ] 
deer owd ct , start ovip pd, bp if epp; IE12 
upd buf adp. init BCAI rd ptr,ME121] 
br out if 2d- from- last owd ; [ E ! 2 I 1 

Read 1 word into local buffer ,- [ E 1 2 1 I 
Handle b1ocl« ovflo. read 6 wd j[E12li 
Read last wd, br if ovip BI rd done;[E121] 
R7«8, wait for ovip rd to f i ni sh ; [ E 1 2 1 1 
doer owd ct , start ovip rd, bp if epp;[E12l 
Exit if BI oppop ;[E121J 

: IE121 ] 
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0O604 1 


0 14 145 


040607 


1 06053 


BIR 


LP 


0O6042 


07650 1 


01371S 


11 604 7 


BIR 


00 


0O6043 


010545 


00700 I 


126073 






00604 4 


0 1 054S 


007003 


1 36073 






00604 5 


0 1 0S45 


00700S 


1 36073 






00604 S 


010545 


007007 


1 06060 






006047 


076501 


0037 1 5 


1 38074 


BIR 


NI 


0O6O5O 


07650 1 


0037 1 5 


126073 






0O605 1 


07650 1 


0037 1 5 


106060 






0060S2 


0 14 145 


040007 


01 6042 


BIR 


L2 


O06OS3 


07850 1 


0 13715 


1 I 6047 


BIR 


EV 


00B0S4 


076501 


0037 1 S 


01 OOOO 






006055 


010545 


007002 


128073 






ooeosB 


010545 


007004 


126073 






008057 


O10545 


0O70O6 


1 26074 






O0608O 


O76501 


1 6301 S 


006062 


BIR 


CM 


00606 1 


033747 


1 60010 


128201 


BIR 


LW 


OO6062 


031442 


1 40002 


056065 


BIR 


OK 


OO6063 


030 1 45 


027007 


00604 1 






006064 


034540 


000O07 


106075 






006065 


0 1 3440 


OOOOOO 


1 2620 1 


B I . UDX 


00606S 


034540 


000007 


1 1 8303 






006067 


076S0 1 


0037 1 5 


0 1 0000 


B I R 


EW 


006070 


07SS01 


O037 1 5 


0 1 oooo 


B I R 


5W 


006071 


076501 


0037 1 5 


0 1 0000 


B I R 


4W. 


006072 


07650 1 


0037 1 5 


0 1 0000 


BIR 


3W: 


008073 


076501 


0037 1 5 


0 1 0000 


BIR 


2i«: 


006074. 


076501 


003715 


1 37777 


BIR 


1W: 


00 607 5 


004240 


0 1 0000 


106231 


B I R 


EX : 


00807B 


013440 


005566 


OOOOOO 


SIR. 


X2 : 


0O6O77 


103543 


000300 


010000 






006 1 OO 


01 3240 


005780 


0 1 0000 






006 1 0 1 


033747 


OOOOO 1 


OlOOOO 






006 102 


0 13440 


005547 


OOOOOO 







This read loop is used at the tail and of the u It ra - opt i mi zed loop 



BIT 

X0R\L 

ADD 

ADD 

ADD 

ADD 

XDR\L 

XDR\L 

XOR\L 



R7 , UBAR 

(BCAIS) . R1 , BUF 
#1 , UBARVN , BAR 
#3, USARXN . BAR 
#5. U8AR\N, BAR 
#7 , UBAR\N , BAR 
( BCAISI , Rl , BUF 
( BCAISI , R 1 , BUF 
( BCAIS I , Rl .BUF 



IPRDFST 
9RDNXT 



IPRDNXT 
IPRDNXT 
9RDNXT 



re-entry from u 1 1 ra-opt imi xed 



B I T 

XOR\L 

XOR\L 

ADD 

ADD 

ADD 

XOR\L 

MDV 

DEC\F 

ADD 

AND 

NDP 
AND 



XOR\L 
XOR\L 
XOR\L 
XORXL 
XOR\L 
XOR\L 



R7 , USAR 

( BCA IS 1 . R 1 , BUF 
(BCAIS ) , R 1 , BUF 
#2 , UBAR\N . BAR 
#4 , UBAR\N , BAR 
#6 , USAR\N , BAR 
( BCA IS I , R t . BUF 
«8 . . R7 
R2 

R7 , UBAR, BAR 



(PRONXT 
IPRONXT 



%JNLSB 


B I R 


. EV 


%JZRO 


BI R 


. NI 


%CALL 


BIR 


. 2W 


%CALL 


BIR 


. 2W 


%CAL L 


BIR 


. 2W 


%JMP 


BIR 


. CM 


%CALL 


BIR 


. 1W 


%CALL 


BIR 


. 2W 


%JMP 


BIR 


. CM 


ead code 


at 


BIR 


Xjlsb 


BIR 


. OD 


%JZRO 


SIR 


. NI 


'/.CALL 


B I R 


. 2W 


7.CAL L 


E I R 


2W 


%CAL L 


E I R 


1W 


7. J C D 0 N E 


EIR 


OK 


%CNCDQNE 


B I 


TO 


%JMERR 


BI . 


UDX 


7.JNCRV 


BIR 


LP 


%JMP 


BIR 


EX 


%CALL 


BI . TO 


%JMP 


BI . UDO 



IE 121 I 
; I E 1211 

:tEi2il 

branch if UBAR even, cl< opt cass:[E121I 
UBAR Odd - move 1st wd to mem :IE121J 
move 2d and 3d wds to mem ;[E1211 
move 4th and Sth wds to men! ; ( E 1 2 1 ] 
move 6th and 7tll wds to mem ;[E12li 
go to common coda for Sth wd ;[E121] 
opt case - move 2d t 3d wds to mam; [8121] 
move 4th, 5tn, 6th wds to mem ;IE1211 
move 7th wd. go to common code;[EI2li 

: [El 21 I 
; [E121 1 
;[E121I 

branch if UBAR odd, ek opt c«se:[E121l 
UBAR even - move 1st wd to mem;iE121] 
move 2d wd to mem ;[E12li 
move 3d and 4th wds to mem ;(E12li 
move sth and sth wds to mem ;IE12li 
move 7th wd t o mem ;[EI2li 
move 8th wd, br if BI rd done ;[E121] 
R7=8, wait for BI rd to comp 1 et 6 ; [ E 1 2 1 ] 
dec octawd ct , br if SI err :CE121] 
if 1st time, peenter loop to dump:[E121] 
last oetwd without new 81 read; [51211 
reduce WC. chock partial owd ;(E12li 

; (E121 1 

wait fop read to finish (if any);[ei21I 
reduce wc to partial owd ;[E121J 
and adjust addr/count to appop point; [E12 



ines to move one to six wopds fpom BCAI into buffer memory 

( BCAIS ), Rl , BUF IPRDNXT 

( BCAIS ), R 1 , BUF eiRONXT 

( BCAIS 1 , R 1 , BUF IPRDNXT 

(BCAISI , Rl , BUF IPRDNXT 

(BCAIS I , Rl . BUF IPRDNXT 

(BCAIS I , Rl , BUF IPRDNXT %RTN 



; move 
: move 
; move 
; move 
; move 
; move 



word 
word 
word 
word 
wopd 

wopd and exit 



; IF HERE, 
CLR 0 



aCTAWORO TO XFER AND ON OCTAWORD ALIGNMENT 

%J2R0 BI.EX ; IF NO MORE WORDS/EXIT 



GET MORE LONGWORDS 
LAST OCTAWORD; 



MOV 
BIS 
MOV 
MOV 
MDV 



DON ' 

lUAR, BCAID 
#0«V, R3 , 0 
0, BCAID 
OBIRDCM, R7 
R7, BCAID 



I LOVE EM! 
XFER FULL OCTAWORO 
IPLADD 
IPHADD 



; LOAD LO ADDRESS 

; LOAD HI ADDRESS BITS 



LOAD COMMAND 
AND GO READ 



IE121 I 
; [ E 1 2 11 

; [E121 1 
; [E121 1 
; tEi2i I 
; [ E 1 2 1 I 
; IE121 I 
: [E121 I 
: [E121 I 
; [E12U 
; [E121 I 
; 1E121 J 
; (E121 ] 



IE121 1 
(E121 1 

[E121 ) 

I E 1,21 1 
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013440 
0 13440 
O 1 3440 
076S01 
t 30445 
03 1 440 
030546 
004240 



007425 
000000 
1 40500 
0037 1 5 
OO7005 
000000 
010002 
000000 



010000 
12620 1 
0062 1 O 
0 1 OOOO 
010000 
OOOOOO 

0 16 106 

1 I 823 1 



BIREOK 
. PAGE 



MOV 

NOP 

NOP 

XaR\L 

INC 

DEC 

ADD 

CLR 



U8AR , BAR 



(BCAISI ,R1 ,BUF 
UBAR, UBAR, BAR 
RO, RO 
#2 , I UAR 
9 



IPRDFST 
(TRDNXT 



%CALI. 
%JMERR 



%JNZRO 
%JMP 



AND TIME OUT THE READ 
IF BUS ERROR, EXIT 
BET DATA 
INCREMENT UBAR 
IF NOT DONE 

LOOP/INCR ADDR (NO CARRV ) 
THEN EXIT 



IEI21 1 
(E121 1 
(E121 I 
[81213 
I E 1 2 1 1 
[ E 1 2 1 1 
IE12t 1 
[E121 1 
[E121 1 
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IF HERE THEN LESS THAN AN DCTAWORD TO XFER 



0061 13 


053450 


010006 


1 1 6076 


BIR 


NO : 


MOVXR 


lUAR , RIO 


%J2RD 


B I R . X2 


006 1 1 4 


034550 


OOO007 


01 OOOO 


8 I R 


SO : 


AND 


#7 , R 1 0 






006 1 1 S 


1 32550 


OOOO 1 0 


OOOOOO 






RSUB 


#3 . , R 1 0 






006 1 1 6 


015546 


005003 


0 1 OOOO 






8 I C 


#3,IUAR\N,8CAI0 






006 1 1 7 


112 150 


000560 


0 1 OOOO 






CMP 


RO.RIO (PLADD 






006 1 20 


033470 


030000 


14 6 12 1 






MOV\T 


RO , R 1 0 


%TNEG 




006 1 2 1 


11 3543 


OO5300 


OOOOOO 






SIS 


#0W, R3\N , BCAID 






006 122 


0 13440 


000760 


0100OO 






NOP 


IPHADD 






006 123 


003740 


OOOOOl 


OOOOOO 






MOV 


#8 I ROCM, 0 






006 1 24 


0 13240 


005540 


0 1 OOOO 






MOV 


0, BCAID IFLCOM 






OOS 1 25 


0 1 3 440 


007425 


O 1 OOOO 






MOV 


UBAR, BAR IPGORD 






OOG 1 26 


033747 


000002 


1 36201 






MDV 


#2 , R7 


•/.CALL 


B I . TO 


006 1 27 


014 146 


1 40507 


0062 1 0 






BIT 


R7 , lUAR IPRDFST 


r.JMERR 


B I . ERR 


006130 


131 140 


O10OIO 


106132 






SUB 


RIO , RO 


%JZRO 


ro$ 


006131 


013440 


000700 


O10000 






NOP 


IPRDNXT 






0061 32 


076501 


003715 


OlOOOO 


10$ 




XORSL 


(BCAISI ,R1 ,BUF IPRDNXT 






ooe 1 33 


1 30445 


007005 


010000 






INC 


UBAR. UBAR, BAR 






006 1 34 


031450 


000010 


OOOOOO 






DEC 


RIO 




10$ 


006I3S 


030546 


010002 


006132 






ADD 


#2,IUAR 


%JNZRO 


006 1 36 


130463 


020003 


146 137 






INC\T 


R3 


%TCRY 




0O613T 


013440 


OOOOOO 


OOOOOO 






TST 


RO 


IIJNZRO 




OOS 1 40 


01344O 


O1000O 


OOB643 






NOP 




BI .RLP 


006141 


004240 


OOOOOO 


1 16231 






CLR 


0 


%JMP 


BI . EX 



DN OCTAWORD BDUNDARV, 
< OCTAWORD 

RIO = OFFSET WITHIN OCTAWORD 
R10 = WOS TO END OF OCTAWORD 
LOAD LO ADDRESS 

REDUCE COUNT TO STAY IN DWORD 
LOAD HI ADDRESS BITS 



LOAD COMMAND 
START READ 

WAIT FOR READ TO COMPLETE 
IF BUS ERROR, EXIT 
ADJUST PINAL WC / BR IF EVEN WO 
SKIP 1ST WD IN BCAI BUF ; 

READ A WORD FROM BCAI BUF : 
BUMP INTERNAL BUF ADR 

DECR WD CT FOR THIS XFER ; 

SUMP BI ADDR, BR IF MORE ; 

ONLY NEED TO CK OVFLO AT END OF 

ANY WORDS LEFT TO XFER? ; 

IF SO, CD BACK TO XFER THEM ; 

ELSE, EXIT ; 



[ E 1 2 1 

( E 1 2 1 

( E I 2 1 

( E 1 2 1 

( e 1 2 1 

[ E 1 2 1 
IE121 
[EI21 
[EI21 
[E121 
(E12t 
[E121 
[E121 
IE121 
IEI2I 
[E12t 
: [E12 
(E121 
(E121 
IEI21 
[E121 
(E121 
IE121 
LOOP 
[ E I 2 1 
[ E 1 2 1 
[ E 1 2 1 



KDB50. MICROCODE. , 22 -APR- 1988 11:16:48.97 



KDBUP DIGITAL EOUIPMENT CORP., 2901 ASSEMBLER VERSION 32 

U.PROC AND D.PROC SUBROUTINES 



PAGE 296 



FOR DIAGNOSTIC MODE BI READ - ALLOWS WORD COUNTS IN EXCESS OF 2SS. 



006 


4 2 




V W W 1 


0 1 O 0 o o 


DM . RO : 


MOV 


#BIR0CM,R7 








COMMAND IN R7 


006 


43 


133543 




0 1 0 0 0 o 




B I S 


# OW , R3 










006 


4 4 


0 13 4 40 


S S 6 


0 0 0 O 0 0 


DM . R L P : 


MOV 


lUARiBCAIO 


tPt AOO 






LOAD LD ADDRESS 


00 6 


45 


0 I 3 4 40 




A 1 

%/ 1 \J \J w 




MOV 


R3 , B C A I D 


CHADO 






LOAD H I ADDRESS 




4 8 




0O5S47 








R7 , B C A I 0 


OPLCOM 






L OAD COMMAND IN R7 




47 


013 4 4 0 


00 T 4 2 5 






MOV 


U8AR , BAR 


ffGORO 








006 


50 


1 3?S40 








e S 


#16. ,1 U AR 








INCREMENT ADDRESS 


006 


5 1 




V ^ W f u 








#8 . , RO 




% J N C R Y 


1 0$ 


DECREMENT WORD COUNT 


006 


52 


1 3Q443' 


000003 


OOOOOO 




T wr 


R3 








INCREMENT HI ADDRESS IF CARRY 


006 


53 


0 1 3440 


000000 




OS 


NOP 






^CA 1. L 


B I . TO 


GO READ 


006 


54 


1 30445 


140505 


05621O 




INC\F 


UBAR 


S>ROFST 


%JMERR 


B I . ERR 


IF ERROR. SET 0. EXIT 


00 6 


55 


07 6 SOI 


O037 1 5 


0 10000 




XOR\L 


[ BCAIS ] , Rl , BUF 


(PRDNXT 






READ THE DATA 


006 


56 


120445 


007005 


1 26074 




INC 


USAR\0,UBAft,BAR 




%CAIL 


SIR. 1W 




00 6 


57 


120445 


007005 


1 26074 




INC 


UBAR\0. U8AR, BAR 




%CALL 


SIR. 1W 




006 


60 


120445 


0O7O05 


126074 




INC 


UBAR\Q, UBAR. BAR 




%CALL 


B IR . 1W 




0O6 


61 


1 20445 


007005 


1 26074 




I NC 


UBARNO, UBAR, BAR 




%CALL 


B IR . 1W 




008 


62 


1 20445 


007005 


126074 




I NC 


UBAR\0, UBAR. BAR 




%CALL 


B IR . 1W 




006 


63 


1 20445 


007005 


126074 




I NC 


UBARNO. UBAR. BAR 




%CALL 


BIR . 1W 




006 


64 


1 20445 


007005 


1 26074 




INC 


UBAR\0 , UBAR. BAR 




%CALL 


BIR . 1W 




006 


65 


031442 


000002 


OOOOOO 




DEC 


R2 








DECREMENT OCTAWORD COUNT 


006 


66 


1 35S43 


0 1 0300 


04 6 1 44 




8IC\F 


#0W, R3 




%JNZRO 


DM. RLP 


AND LOOP 


006 


67 


01344O 


000000 


1 06075 




TST 


RO 




%JMP 


BI R . EX 


CHECK PARTIAL OWD AND EXIT 
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G 



: [ E 1 21 1 

I [E12I I 
I IE121 ] 

; [E121 1 
; (E121 ) 
IE121 1 

; I E 1 2 1 1 
: IE121 1 
: IE121 1 
: [E12I 1 
; [ E 1 2 1 1 

SET ; [E 

; [C121 1 
; tet2i I 
; (ei2i 1 
; [ E 1 2 1 1 
; [ E I 2 1 ] 
; I E 1 2 1 I 
: [ E 1 2 1 I 
: ( E 1 2 t 1 

i I E 1 2 1 ] 

; (E121 ] 
; IEt2i 1 

1 IEt21 I 
i I E I 2 1 1 
; IE121 1 
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CHKBDR check for page boundary crossing. 



Assumptions and interface: 



************** 



*********** 



Since trie word count is <s 256, 
and tne page size is 512 bytes, there is 
at most one page boundary in any transfer 
[DM mode is an exception handled seperately) 

I nput s 
ro 
iuar 
r3 
r7 

Out put s 



word count 

low 16 bits of BI address 
high bits of BI addr 

IUAR negated and shifted right 1 bit 



SCAI next pg reg : next pg addr if page ovflo 
r7 is destroyed, all other regs are preserved 

Subroutines used; none. 

************************************************************* 



OOS 1 70 


034547 


000377 


OOOOOO 


CHKBOR : 


AND 


#377. R7 






OOS 1 7 1 


13 1 147 


0 1 oooo 


137777 




SUB 


RO , R7 




%RZR0 


OOS I 72 


133747 


03OO02 


067777 




MOV\F 


# 1 OOO, R7 




%RNMSB 


006 t 73 


030 1 47 


OOOOOS 


OOOOOO 




ADD 


IUAR , R7 






006 1 7 4 


1 34547 


025376 


01 6 1 7 B 




AND 


# 1 77000 , R7 


BCA I 0 


%JNCRY 


006 175 


1 30447 


000443 


116 177 




INC 


R3 , R7 


ffLNPAG 


%JMP 


006 176 


033447 


000443 


OOOOOO 


1 0$ : 


MOV 


R3 , ft? 


QILNPAG 




006 177 


133547 


000300 


OOOOOO 


20$ : 


BIS 


#0W, R7 






006200 


0 1 3440 


005767 


1 27777 




MOV 


R7,BCAID 


ffHADD 


%RTN 



10S 
20$ 



ft7 now has wds left in page 
ret if buf page aligned, 
else chect( pg ovflo 
return if- no pg ovflo 

9 : IUAR * #ByTES 

LOAD LOW NEXT PAGE ADDRESS 

Increment hi adr if carry 

copy hi addr for BI reg 

SET FOR OCTAWORD 

SET UP HI ADDRESS BITS 



; [El 
; [ E 1 2 I ) 
; IE 12 11 
: [E121 1 
; [E121 1 
; [E121 1 
; tEi2i 1 
; ! E 1 2 1 ] 

1 1E121 1 

UE121 1 
; tE121 1 

1 IE121 ] 

; I E 1 2 1 i 

: [ E 1 2 I 1 

: ( E 1 2 1 I 

1 1 E I 2 1 ] 

; [ E I 2 1 1 

; [ E 1 2 1 1 
1 IE121 1 

; EE121 1 
; [E121 I 

1 (B121 I 
: I E 1 2 1 ] 
; [ E 1 2 1 1 
; [ E 1 2 I ] 
; [ E 1 2 1 I 
; [ E I 2 1 1 
; [ E 1 2 1 1 
; IEI21 1 

1 I E 1 2 1 1 
; [ E I 2 1 1 
; I E 1 2 1 1 
: I E 1 2 1 1 
: IE121 1 
: [ei2i 1 
: [E121 1 
; 11121 1 
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Timaout routine. This routine gets called only after an initial 
test for completion of a 81 read/write has been 
unsuccessfully attempted. Bus timeouts are Ignored. 
NOTE: do not start the BI I/O on the same cycle as 
the call to BI.TO, as COONE may be erroneously set. 



******* 



*«*«*«****«**««««* 



ooesot 

006202 
006203 
008204 
006205 
006206 
006207 



013440 
013440 
013440 
01 3440 
013440 
013440 
013440 



1 60000 
1 60000 
1 60000 
1 60000 
1 60000 
1 80000 
000000 



027777 
027777 
027777 
027777 
027777 
027777 
1 1 B201 



NOP 
NOP 
NOP 
NOP 
NOP 
NOP 
NOP 



KRCDONE 
%RCDONE 
%RCDONE 
KRCDONE 
KRCOONE 
%RCDONE 
%JMP 



EXIT 
EXIT 
EXIT 
EXIT 
EXIT 
EXIT 
KEEP 



««»****«««« 

IF COMMAND 
IF COMMAND 
IF COMMAND 
IF COMMAND 
IF COMMAND 
IF COMMAND 
LOOPING 



COMPLETE AND 
COMPLETE AND 
COMPLETE AND 
COMPLETE AND 
COMPLETE AND 
COMPLETE AND 



; IE121 1 

; tBi2i 1 
: IE121 1 
: [E121 1 
; IE 121 1 



ERROR FREE 
ERROR FREE 
ERROR FREE 
ERROR FREE 
ERROR FREE 
ERROR FREE 
ME121 ] 
: IEt2 1 I 



o 
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PACE 299 



0082 1 0 


0 13440 


000400 


010000 


BI 


ERR : 


NOP 


0062 1 1 


01 3440 


000660 


OOOOOO 






NOP 


0062 1 2 


013740 


116220 


046235 






MOV\F 


0062 1 3 


013740 


006221 


0 1 OOOO 






MOV 


0062 1 4 


033447 


000000 


OOOOOO 






MOV 


0062 1 5 


0334SO 


000001 


01 OOOO 






MOV 


0062 1 6 


033442 


000005 


OOOOOO 






MOV 














read 














Bug f 


0062 1 7 


033740 


000010 


1 30265 






MOV 


006220 


O33740 


000001 


OOOOOO 






MOV 


00622 1 


033440 


1 15540 


008237 






MOV 


008222 


0 1 3440 


OOO420 


1 30323 






NOP 


006223 


033440 


000507 


OOOOOO 






MOV 


O06224 


013700 


0007 1 5 


010000 






MOV 


00822S 


013700 


000015 


OOOOOO 






MOV 


008226 


033441 


000010 


010000 






MOV 


006227 


033445 


000002 


OOOOOO 






MOV 


006230 


003740 


000OO2 


OOOOOO 






MOV 


006231 


013740 


007044 


125601 


BI 


EX : 


MOV 


006232 


01 3740 


0O7O4S 


1 35602 






MOV 


006233 


0 13740 


007282 


135622 






MOV 


006234 


013240 


OOOOOO 


1 27777 






TST 


00623S 


013740 


007034 


OOOOOO 


BI 


STO 


MOV 


006236 


013740 


003148 


OOOOOO 






MOV 


006237 


013740 


008220 


OOOOOO 


B I 


STP 


MOV 


006240 


01 3740 


0O622 1 


OIOOOO 






MOV 


O0624 1 


113740 


004020 


106237 






MOV 



Various exit routines from BI transfer code 



IFSUPF 
VRBCAI 

#<B . LEDf B . NRTV> , BREG KJSTOP Bl.i 

#<B.LeO«B.NRTV'>B.NABO>,BREG 
RO , R7 
Rl , R1 0 
UBAR.R2 

e bus error register for analyser scoping 
- can't call RDCMD here, we will exceed 



#BIBER , RO 
fBIRDCM, RO 
RO, , BCAID IPLCOM 
IPGORD 



IF BUS ERROR, SET UPF 



purposes tmjtos] 
subr dept hi [ r 1 ] 



R7 , RO 

(BCAISI ,RO\N 

(BCAISI ,RO\N 
RIO, Rl 
R2 , U8AR 
#2,0 

#CNVTV3 , BAR 
#CNVTV4 , BAR 
*SAVUAR, BAR 

0 



%JSTOP 
%CALL 



VRDPST 
VRDNXT 



BI . STP 
WTCMDD 



'/iCALL S.LDR7 

%CALL S.LD10 

%CALL S.STR3 
XRET 



[E121 1 
[E121 1 
[ e 1 2 1 1 
I E 1 2 1 1 

[rajtOSI STAY HERE IF STOP/CLEAR ERRORS; [El 
[mjt06l RESET BREG ;(E121I 
ImjtOBI SAVE REGS ;(E1211 

[E121 ] 
IE121 1 
I E 1 2 1 1 
[E121 1 
[E121 ] 
[E121 1 

BIIC REGISTER ADDRESS = Bus error reg;CE121 
GET READ COMMAND : IE 121 I 

JUMP IF BI STOPPED / LOAD COMMAND ( mr 1 

DO THE READ / : [E121 1 

GO WAIT FOR CMD COMPLETE 8 ERROR FRBEMEI2I 
READ 1ST BUFFER, RESTORE RO ME1211 
GET DATA FROM 1ST BCAI BUFFER /;[E1211 

READ NEXT BUFFER. ;[EI211 
GET DATA FROM NEXT BCAI BUFFER /:IE1211 

(mJtOS! RESTORE REGS 



Set error coda 
RESTORE R7 
RESTORE RIO 
SAVE UPDATED SAVUAR 
RETURN STATUS 



IE121 I 
IEI21 1 

IE121 I 
IE121 I 
IE121 ] 
[E121 1 
[E121 1 



#FflILUR.BAR 

#ER . STP , eUF 

*<S . LED-^B . NRTY> , BRBS 

^XB.LED-^B.NRTY+B. HASO> , BREG 

#<LE01>,UCR0 iiJMP 



[mjt06] save stop command In last fail 
imjtoel 

Imjtoe] clear atjort 

[mjt06] hang forever 

because we got the stop command 
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BI.WR BI write routine 



Inputs (same as unb.wr): 

utoar starting internal buffer ptr 

iuar.uar: tow 16 bits of external bus address 

for start of transfer. Identical copies, 
ucr d holds high ordor bits of axternat bus addr . 

rO word count for the transfer 

savuar holds high order bits of bus address. 

Outputs (same as unb.wr]: 

q error code 

If rO <> 0 . 

q : 1 means nxm error (time-out) 
(ioc flag] set means ti meout , not 
sat means parity 
number of words not transfered 
On success, transfer wi11 be O. 
EDC 



upf 



S i de- ef f ect s : 
i uar , 



uar are advanced, 
ubar , bar are advanced. 

Host data in buffer pointed to by utoar on entry. 
r2 and r3 are not preserved. 

r7 used as scratch but original contents saved and 
rest or ed 



Entry po i nt s : 



the usua 1entryisqb.wrorbi.wr. * 

unb.wr is included for consist ency * 

to insure that calls from common unibus * 

and qbuS call use the correct bus writing routine. « 

WT.OIAG is a diagnostic entry point and the only * 

difference is that the last fail code is not Set * 

( edc is set before the call). « 
UN.BWC is used in order not to reset the EOC residue^ 



[El 21 ] 
[E 121 1 
[ E 1 21 ] 
I E 1 2 1 ) 
[ E 1 2 1 I 
[ E 1 211 



I I E 1 21 J 



; lEI 2 1] 
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ON OCTAWORD BOUNDARY? -> NO ■> THEN XFER UNTIL ON OCTAWORD BOUNDARV 
YES 



MORE OCTAWORDS XPBR'?<- 



■XFER OCTAWORO- 



U N B . WR : 

OB . WR : 
e I , WR : 



ANY DATA LEFT TO XrER?->YES ->THEN XFER REST 



FOR UDA CALL COMPATIBILITY 
FOR ODA CALL COMPATIBILITY 



006242 


03374 1 


000105 


0 1 0000 






MOV 


#5DSEED , R 1 


: Rl WILL CONTAIN 


006243 


0 1 3740 


007034 


OOOOOO 


UN . 


5WC : 


MO V 


#FA I LUR , BAR 






006244 


0 1 3740 


0030 1 3 


0 1 OOOO 






MOV 


#ER . MST , BUF 






006245 


01 3740 


007044 


1 25825 


WT . 


OIAG 


MOV 


#CNVTV3 , BAR 


XCALL 


S . STR7 ; 


00824G 












ASSUME 


<CNVTV4ai7>,E0,<CNVTV34n>*1 




00624S 


033450 


00301O 


0 1 0000 






MOV 


R 1 0 , R 1 0 , BUF 






006247 


01 3740 


007262 


1 25578 






MOV 


#SAVUAR,BAR 


%CALL 


S.LDR3 ; 


006280 


01 3740 


1 1 6221 


006235 


B IW 


. LO: 


MOV 


*<B . LEDl-B . NABO + B . NRTY> , BREG HJSTOP BI.STO 


0062S 1 


053442 


oooeeo 


OOOOOO 






MOV\R 


RO. R2 


VRBCAI 




0062S2 


055542 


O100O3 


ioeii2 






BIC\R 


#3 , R2 


%JZRO - 


BIREOK 


0062S3 


155542 


OOO 1 40 


OOOOOO 






StC\R 


«eoooo , R2 






006254 


014546 


0 100 1 6 


1054 1 7 






BIT 


#18, lUAR 


%J2R0 


BIW.NO 


006255 


053467 


0 1 0006 


04836 1 






MOVNRT 


IUAR.R7 


%JNZRO 


BIW.SO ; 


O06256 


152447 


000006 


1 28 1 70 






NEG\R 


I UAR . R7 


%CALL 


CHKBDR : 


006257 


1 1 4544 


000 1 00 


0 1 0000 






B I T 


#DMODE, RLL 






006260 


073447 


O 1 oooo 


Ol 6430 






MOV\L 


RO , R7 


%JNZRO 


OM.WR 


O062S 1 


0 13440 


005566 


OOOOOO 






MOV 


I UAR , BCAIO 


IFLADD 




006262 


1 1 3S43 


0O53OO 


OOOOOO 






BIS 


#0W, R3\N . BCAID 






006263 


01 3440 


007765 


OOOOOO 






MOV 


UBAR. BAR 


(!HADD 




O062S4 


0 1 3740 


005004 


0 1 OOOO 






MOV 


fVB IWRCM. SCAID 






0062SS 


035547 


0000 1 7 


01 OOOO 






SIC 


# 1 7 , R7 






OOG2S6 


030 146 


000547 


0 1 OOOO 






ADD 


R7,IUAR 


OPLCOM 




006267 


03454O 


020007 


00827 1 






AND 


#7 , RO 


%JNCRY 


10$ : 


006270 


1 30443 


000003 


OOOOOO 






INC 


R3 






00627 1 


076501 


005523 


126312 


1 0$ 




XOR\l 


(BUF), Rl, BCAIO 


OVIRFST %CALL 


BIW.5R ; 


006272 


07650 1 


005723 


0 1 OOOO 






XOR\L 


( BUF ] , R 1 , BCAIO 


(PWRNXT 




006273 


1 30445 


007005 


0 1 OOOO 






I NC 


UBAR , UBAR , BAR 






006274 


"^76601 


005743 


0 1 OOOO 


B IW 


. LP : 


XOR\L 


(BUF), Rl, BCAID 


8>LBWR 




00627S 


03 1 442 


000002 


OOOOOO 






DEC 


R2 






O0627S 


130445 


01 700S 


106325 






I NC 


UBAR , UBAR , BAR 


%J2R0 


BIW.EX 


006277 


076501 


OOSB23 


12 8312 






XORM 


( BUF 1 , Rl , BCAID 


ffWRFST %CALL 


BIW.SR ; 
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EDC THROUGHOUT 

STORE FAILURE CODE IF 

BI STOP COMMAND OCCURS 
SAVE R7 AND RIO 



R3 : lUAR EXTENSION 

1 DIE IF BI STOP ISSUED 

SET SELF TEST OK, NO ABORT CMD 

R2 : # OF LONGWOROS 

R2 : # OF 9UADW0RDS 

R2 # OF OCTAWORDS 

BR IF NO OCTAWDS TO XFER 

BR IF NOT ON OCTAWORD BOUNDARY 

CAN XFER OWDS - CHECK FOR PC 0 

IF IN OIAG MODE. USE SPECIAL 

ROUTINE; RT : BYTE COUNT 

LOAD LOW ADDR BITS 

SET UP OCTAWORD XFER 

WITH HI ADDR BITS AND LOAD BAR 

LOAD BI WRITE COMMAND 

assume successful xf er , 

and update BI addr 

and wd ct 

(BI addr is double precision!) 
load first 6 words of octwd 
load 7th word of octwd 

LOAD LAST WORD AND WRITE ONTO 
dec octawd ct 

adjust UBAR, br if last octawd 
write first 6 words 



I E 1 2 1 
[ E 1 2 t 
[ E 1 2 1 
1 E 1 2 1 
NO R 
1 E 1 2 I 
[E121 
[E121 
IE12t 
[El 2 I 
FLO; 1 
I E 1 21 
[E12t 
{ El 2 1 
I E 1 2 1 
[ E 1 2 1 
I E 1 2 1 
E E 1 2 1 
[ E I 2 1 
[ E 1 2 1 
[ E I 2 1 
[ E 1 2 1 
1 E 1 2 1 
( E 1 2 1 
I BUS 
I E 1 2 1 
C E 1 2 1 
[ E 1 2 1 



12 1] 



I E 1 2 1 



006300 


076501 


1 65723 


01 6302 




KOR\L 


(SUFI ,R1 .acAio 


006301 


01 3440 


1 60000 


136201 




NOP 




OOS302 


1 30445 


14700S 


1 1 6274 


BIW.OK: 


INC 


UBAR , UBAR , BAR 


006303 


073447 


000002 


000000 


BI . UDO : 


MOV\L 


R2 , R7 


006304 


07 0 1 4 7 


000007 


000000 




AODNL 


R7 , R7 


006305 


030 140 


000007 


000000 




ADD 


R7 , RO 


006306 


030 1 47 


000007 


0 1 0000 




ADD 


R7 , R7 


006307 


1 3 1 1 4 S 


000007 


000000 




SUB 


R7 , lUAR 


006310 


03 1 463 


020003 


0563 11 




06C\T 


R3 


0063 1 1 


01 3440 


000000 


116210 




NOP 














; subroutine -to load 5 


0063 1 2 


130445 


00700S 


0 1 0000 


BIW. SR : 


INC 


UBAR , UBAR, BAR 


0063 1 3 


O7650I 


005723 


0 1 0000 




XORNI. 


( BUF I , R 1 . BCAID 


0063 t 4 


1 30445 


007005 


0 10000 




INC 


UBAR, UBAR, BAR 


006315 


076501 


005723 


otoooo 




XOR\L 


( BUF ) , R 1 , BCAID 


0063 1 6 


1 30445 


007005 


0 1OOOO 




INC 


UBAR, UBAR , BAR 


006317 


076501 


005723 


010000 




XOR\L 


(BUF) ,R1 , BCAID 


006320 


1 30445 


007005 


010000 




I NC 


UBAR, UBAR , BAR 


00632 1 


076501 


005723 


010000 




XOR\L 


(BUF) ,R1 , BCAID 


006322 


1 30445 


007005 


01OO00 




INC 


UBAR, UBAR, BAR 


006323 


076501 


005723 


0 10000 




XOR\L 


(BUF ) , R1 , BCAID 


006324 


1 30445 


007005 


1 37777 




INC 


UBAR .UBAR , BAR 
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%JCOONE BIW.OK 
XCNCDONE BI .TO 
KJNMERR BIW. LP 



%TNCRY 
7. JMP 



writs 7th wd, ck BI done 
wait for B I write 
1 0OP if no err 

err - adjust wd ct and BI addr 
to show correct stopping point 



;report bus error 



I E 1 21 
[ E 1 2 1 
[ E I 2 1 
[ E I 2 1 
[ E 1 2 1 
[ E 1 2 1 
( E 1 2 I 
[ E 1 2 1 
[ E 1 2 1 
[ E 1 2 1 
( E 1 2 1 
I E 1 2 1 
I El 2 1 

Iei2i 

[E12I 



; IE12t ) 

; [ E 1 2 1 ] 
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Exit from octaword write loop 



006325 O13440 

006326 013440 

006327 004260 



OOOOOO 
1 40O00 
01OOO0 



126201 BIW. EX: 
006210 BIW.TS: 
14623 1 



NOP 
TST 
CLR\T 



RO 
0 



%CALL 

%JMERR 

%JZRO 



PAGE 303 



B I . TO 
BI . ERR 
B I . EX 



for last BI wr 
f bus err 
i f no part i a 1 



Coma here when we are on a longword boundary and will not cross the 
next octaword boundary - short transfers and the end of long ones. 



006330 


111540 


000002 


OOOOOO 


B IW. LS : 


SUB 


#2,R0\N 








CHECK FOR WC >: ONE LONGWD 


(E 
[E 


2 1 1 
2 1 1 


00633 1 


033747 


030004 


1 4 E348 




MOV\F 


#B IWRCM, R7 




%JMSB 


20$ 


IF < 1 LWD. SKIP 


[E 


2 1 1 


006332 


0 1 3440 


005547 


OOOOOO 




MOV 


R7 , BCA I D 


IPLCOM 






LOAD 81 WRITE COMMAND 


IE 


2 1 1 


006333 


01 3440 


00SSE6 


OOOOOO 




MOV 


I UAR , BCA I □ 


(PLADD 






LOW ADDRESS LOADED 


(E 


21 1 


006334 


113543 


OOS 1 00 


010000 




BIS 


#LW,R3\N, BCAID 








LOAD HI ADDRESS 


(E 


21 I 


006335 


01 3440 


00776S 


OOOOOO 




MOV 


UBAR , BAR 


IPHADO 






LOAD BREG 


IE 


21 1 


006336 


076S01 


OOS523 


OOOOOO 


1 0$ ; 


XOR\L 


( BUF 1 , R 1 , BCA I D 


(PWBFST 






WRITE FIRST 


(E 


2 1 ] 


006337 


1 30445 


OO70OS 


0 1 oooo 




INC 


UBAR, UBAR , BAR 








NEXT WORD 


[E 


2 1 1 


006340 


07650I 


005743 


010000 




XOR\L 


(BUF ) , R1 , BCAID 


IPLBWR 








(E 


2 1 1 


00634 1 


1 30445 


007005 


136201 




INC 


UBAR , UBAR, BAR 




%CALL 


BI .TO 


WAIT FOR WRITE TO COMPLETE 


(E 


2 1 1 


006342 


030546 


0OOO04 


010000 




ADD 


#4, lUAR 








BUMP ADDRESS 


[E 


2 1 1 


006343 


1 30463 


020OO3 


146344 




INC\T 


R3 




STCRY 






IE 


2 1 1 


006344 


131540 


1 40004 


046210 




SUB\F 


#4 , RO 




%JMERR 


BI .ERR 


EXIT IF ERR, ELSE DECR WC » CM 


!CK 


FOR 


006345 


030540 


030002 


01 6336 




ADD 


<l>2, RO 




%JNMSB 


10$ 


IF SO, BRANCH BACK 


IE 

(E 


21 1 
21 ] 


00S34S 


033747 


040007 


1 46360 


20$ : 


MOV\F 


#WMCI,R7 




%JNI.SB 


30$ 


IF NO ODD WD , EXIT 


[E 


21 1 


005347 


013440 


005547 


OOOOOO 




MOV 


R7, BCAID 


VLCOM 






LOAD BI WRITE COMMAND 


[E 


21 I 


006350 


O13440 


005666 


OOOOOO 




MOV 


lUAR, BCAID 


(PLADD 






LOW ADDRESS LOADED 


(E 


21 1 


006351 


103543 


000100 


OOOOOO 




BIS 


#LW, R3 , 0 










[E 


2 1 1 


006352 


013240 


005760 


010000 




MOV 


0 , BCAID 


(PHADD 






LOAD HI ADDRESS 


IE 


21 1 


006353 


01 3440 


007665 


010000 




MOV 


UBAR , BAR 


IPI«BCAI 








IE 


21 1 


0O6354 


07SS01 


005523 


OOOOOO 




XOR\L 


( BUF 1 , R 1 , BCAID 


IPWRFST 








IE 


2 1 1 


006355 


1 30445 


007645 


OOOOOO 




INC 


UBAR , UBAR , BAR 


IPGOWR 






START WRITE 


IE 


2 1 1 


006356 


030546 


000002 


1 36201 




ADD 


#2,IUAR 




XCALL 


BI . TO 


BUMP ADR, WAIT FOR WRITE 


IE 


2 1 1 


006357 


034440 


1 40000 


056210 




CLR\F 


RO 




%JMERR 


BI . ERR 


EXIT IF ERR, ELSE CLEAR WC 


IE 


2 1 ] 


0O6360 


004 240 


OOOOOO 


1 1 6231 


30$: 


CLR 


0 




%JMP 


B I . E X 


AND EXIT 


IE 
IE 


2 1 ] 
21 1 










. page 














IE 


21 1 



IE121 
(E121 
IE12I 
I E 1 2 1 
I E 1 2 1 
I E 1 2 1 
I E 1 2 1 
I E 1 2 1 
I E 1 2 1 
I E 1 2 1 



1 
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MORE THAN AN OCTAWORD TO XPER BUT NOT STARTING ON AN OCTAWORD BDUNDARV 




006367 


1 S2442 


000006 


000000 


BW. SO 1 : 


(IEG\R 


O0637O 


OS4542 


000006 


OOOOOO 




AND\R 


O0637 I 


033747 


010004 


1 56250 




M0V\F 


006372 


013440 


005547 


OOOOOO 




MOV 


006373 


0 1 3440 


005586 


OOOOOO 




MOV 


006374 


1 13543 


005 1 00 


010OOO 




BIS 


00637S 


0(3440 


0O776S 


OOOOOO 




MOV 


006376 


076501 


005523 


OOOOOO 


15$ : 


XOR\L 


006377 


1 30445 


0O7O0S 


O100O0 




INC 


0064O0 


076S01 


005743 


0 10OOO 




XOR\L 


00640 1 


13044S 


007005 


1 38201 




INC 


006402 


03054S 


1 40004 


048210 




ADD\F 


006403 


1 30483 


020003 


1 46404 




INC\T 


006404 


03 1442 


000002 


OOOOOO 




DEC 


006405 


13 1540 


01O002 


0 18376 




SUB 


006408 


0 13440 


OOOOOO 


1 O6250 




NOP 



0 1 4546 
033747 
0 13440 
030546 
1 30463 
01 3440 



000002 
0 1 0007 
005547 
000002 
020003 
1 40000 



0 1 oooo 
106367 
1 26407 
0 1 0000 
146366 
0062 10 



BIT 

MOV 

MOV 

ADD 

INC\T 

NOP 



#2 , I UAR 
#WMC I , R7 
R7 , BCAID 
#2 , I UAR 
R3 



%JZRa 

•/.CALL 



%TCRy 
%JMERR 



BW . S D 1 
BI .WDW 



008407 
00841O 
00 841 1 
0084 1 2 
0064 1 3 
0064 1 4 
0084 1 S 
0084 1 6 



lUAR IS NOW ON A LONGWORD BDUNDARV 



IUAR,R2 
*8,R2 

fBIWRCM, R7 

R7, BCAID (PLCOM 
lUAR, BCAID 9LAD0 
#LW, R3\N, BCAID 
UBAR.BAR IPHADD 
IBUF 1 . R1 , BCAID fPWRFST 
UBAR, UBAR, BAR 
( BUF I , R1 , BCAID (PLBWR 
UBAR, UBAR, BAR 
*4,IUAR 
R3 



MASK NEEDED? 
IF NOT, BRANCH 
PERFORM ODD WORD WRITE 
BUMP BI ADDRESS 

IF ERROR, EXIT 



R2 : # LONGWORDS 

IF NOT . SKIP 

LOAD BI WRITE COMMAND 

LOAD LOW ADDR 



LOAD HI ADDRESS t 
WRITE FIRST 
NEXT WORD 



BAR 



R2 

#2 , RO 



Pflrform odd word writs - 
Side effacts - UBAR/BAR 
Q register destroyed. 



%CALL 
%JMERR 
%TCRy 

%JN2RD 
%JMP 

load address, 
incremented, RO 



1 5$ 

BIW. LO 



WAIT FOR WRITE TD COMPLETE 
EXIT IF ERR, ELSE BUMP ADR 



DONE? 
IF NOT, 



0O5546 


000003 


OOOOOO 


BI.WOW: BIC 


#3,1 UAR , 0 




0 13240 


005560 


OOOOOO 


MOV 


Q , BCAID 


IPLADD 


103543 


000 1 00 


OOOOOO 


SIS 


*LW, R3 , 0 




01 3240 


0O5760 


O 1 0000 


MOV 


0, BCAID 


S>HADD 


02 1 340 


00766S 


OIOOOO 


DECS 


UBARXO , RO, BAR 


I?RBCAI 


07650 1 


005483 


OOOOOO 


XOR\L 


(BUF 1 . R1 , BCAID 


t!>WRSND 


1 3044S 


00784S 


OOOOOO 


INC 


UBAR , UBAR, BAR 


ffGOWR 


0 1 3440 


OOOOOO 


1 1 620 1 


NOP 







load data, start write, and wait, 
(word ct ] decremented, EOC updated. 



CLEAR ODD WORD ALIGNMENT 



LOAD HI ADDRESS 
DECR WC , LOAD BAR 
LOAD WORD 
START WRITE 

WAIT FOR COMPLETION < RETURN 
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I E 1 2 1 
[ E 1 2 1 
( E 1 2 1 
[ E 1 21 
[ E 1 2 1 
I E 1 2 1 
[ E 1 2 1 
(Et21 
1 E 1 2 1 
I E 1 2 1 
[ E 1 2 1 
I E 1 2 1 
( E 1 2 1 
( E I 2 t 
[ E 1 2 1 
IE12I 
IE121 
[ E 1 2 1 



( E 1 2 I 
I E 1 2 1 
[ E 1 2 1 
I E 1 2 1 
[E121 
IE12t 
( E 1 2 1 
I E 1 2 1 
I E 1 2 1 
[E121 
[E121 
(E121 
[E121 
(E 1 21 
tE12t 
IE12I 
1 E 1 2 1 
1 E 1 2 1 
[ E 1 2 1 
( E 1 2 1 
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MUST BE < OCTAWORD TO BE HERE 



006A 1 7 


152447 


0 10666 


1 08330 


BIW. NO: NEG\R 


IUAR,R7 


0>RBCA I 


XJ2R0 


B IW. LS 


O06420 


034547 


000007 


0 1 0000 


AND 


#7 , R7 






006 42 1 


13 1 147 


OOOOOO 


OOOOOO 


SUB 


RO, R7 








006422 


0 1454 6 


030002 


1 1636 1 


BIT 


«2 , lUAR 




%JMSB 


BIW. SO 


006423 


003740 


0 1 0007 


1 56330 


MOV\F 


#WMC I , 0 




%J2ft0 


BIW. LS 


006424 


01 3240 


005540 


I 3 6407 


MOV 


0, BCAID 


PLCOM 


%CALL 


BI .WOW 


008425 


030546 


000002 


0 1 OOOO 


ADD 


#2, lUAR 




008426 


1 30443 


020003 


058326 


INC\F 


R3 




%.INCRV 


BIW.TS 


008427 


01 3440 


OOOOOO 


106326 


NOP 






%JMP 


BIW. TS 



IF ON BOUNDARY, BRANCH ;tEI211 
R7 s wds to octawd boundary ; [51211 
DO WE CROSS AN OC TAWORD BOUN D AR Y 7 ; 1 E 1 2 1 ] 
IF WE DO, BIW. SO WILL HANDLE IT.ME12n 



ELSE TEST FDR ODD WORD 
IF NOT, 8IW.LS WILL HANDLE 
WRITE ODD WORD 
BUMP BI ADDRESS 
OTHERWISE BUMP ADDRESS 
AND LET BIW.LS DO THE REST 



I T 



E 1 2 1 1 
IE121 1 
lEt21 1 
1E121 1 
[E121 1 
IE121 1 
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006430 


0 13440 


0055SS 


000000 DM.WR; 


MOV 


1 UAR , BCAI D 


(PLADD 






LOAD ADDRESS ; 


00643I 


1 1 3S43 


005300 


OOOOOO 


6 I S 


#aw, R3\N , BCAIO' 










00S432 


0 13440 


007765 


OOOOOO 


MOV 


UBAR , BAR 


OHADD 








006433 


033747 


000004 


0 1 0000 


MOV 


*BIWRCM, ft7 










006434 


013440 


005547 


OOOOOO 


MOV 


R7 , BCAI D 


(PLCOM 






LOAD COMMAND 


006435 


076501 


005523 


1 2S3 1 2 


XOR\L 


IBUF) .Rl ,BCAID 


IPWRFST 


%CALL 


BIW. 5R 


LOAD FIRST WORD 


006436 


076501 


005723 


010000 


XOR\l. 


I BUF ) . R 1 , BCAI D 


ffWRNXT 








006437 


1 30446 


007005 


010000 


INC 


UBAR, UBAR, BAR 










006440 


076501 


005743 


010000 


XOR\L 


( BUF) , Rl , BCAID 


VLBWR 






LOAD LAST WORD AND WRITE ONTO B 


00644 1 


030546 


000020 


OIOOOO 


ADD 


* 1 6 . , lUAR 








INCREMENT ADDRESS ; 


006442 


1304 63 


02O0O3 


146443 


INC\T 


R3 




XTCRV 




IF CARRY, INCREMENT HI ADDRESS 


006443 


13044S 


OOOOOS 


1 26201 


INC 


UBAR 




%CAi.L 


B I . TO 


ADJUST UBAR, TIMEOUT COMMAND 


006444 


031442 


1 40002 


056210 


DECVF 


R2 




XJMERR 


BI . ERR 


BR IF BUS ERROR, ELSE DECR OWD 


0O6445 


131540 


0 10010 


01 6430 


SUB 


ma . , RO 




%JN2R0 


DM.WR 


LOOP IF NOT DONE ; 


006446 


004260 


010000 


146231 


CLR\T 


0 




%JZftO 


BI . EX 


THEN EXIT IF ALL DONE ; 


006447 


01 3440 


OOOOOO 


1 1 6330 


NOP 






%JMP 


BIW. LS 


ELSE, SEND LAST FEW DATA WORDS 
(LESS THAN AN OCTAWDRD 1 ; 
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FOR DIAGNOSTIC MODE BI WRITE - ALLOWS WORD COUNTS IN EXCESS OP 256 



IE121 1 
IE121 1 
IE121 1 
[E121 1 
IEI21 1 
[EI2n 
[EI2I I 
[ E 1 2 I I 
[E12n 
IE121 1 
IE121 1 
I BUS : [ E 1 2 
IE12I I 
BITS ME121 
IE12I 1 
CT ; C E I 2 I 1 
IE121 1 
I E 1 2 1 ] 
; (E121 1 
1 E I 2 1 ] 
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.SBTTL ODA ECC CORRECTION ROUTINE 
05-AUG-83 ODA MICROCODE 

New Version with HSC algorithms - Beckman - 
Optimizad Version - Version 3 
MATT OI-JUL-S3 CHANGES PER RICHY'S SPECIFICATION 

ROUTINE NAME: 

ECCC [ECC CORRECTION] 

FUNCTIONAL DESCRIPTION: 

THIS ROUTINE PERFORMS THE HSC ECC CORRECTION ALGORITHM 

ON THE DATA BUFFER WITHIN THE SECTOR BUFFER POINTED TO BV R7 . 

INPUTS: 

DMREG2 SECTOR SIZE IN WORDS 

R7 POINTER TO SECTOR BUFFER CONTROL AREA 

( BUF . BPt SECSZ^-BUF . EC ) > POINTER TO 12 WORDS OF PACKED ECC RESIDUES 



OUTPUTS : 

CONDITION CODE ZRD 
CONDITION CODE NZRO 
DMREGO 



- ALL ECC CORRECTION MADE 

- DATA BUFFER NOT CORRECTABLE 
NUMBER OF CORRECTIONS MADE 



ECC CORRECTION ALGORITHM. 

«»«««***«««««***««««««*«*«««««*««******««**««****«**• ««*«* 
Syndrome Computation 

There are 17 syndrome values. Each is the remainder of the 
division of two po lynom i a 1 s . The 17 residue va 1 ues , t r eat ed as 
coefficients of a polynomial is divided by each of the factors 
of the Code Generation Po 1 ynom i a 1 . These factors are: 

-8 -7 0 7 8 

(X+alpha ),{X*a1pha ) IX*alpha ) (X+alpha ),(X+a1pha 



) 



The remainder of the division by (X+a1pha ] yields syndrome (-8) etc. 

These syndromes turn out to be power series with one term for each 
symbol in error. For v errors, at locations jto) through j(v-1) 
with values Y(1} through Y(v) Syndrome i has the following form: 

( i ) J(0) ( i ) jl 1) ( i ) j(v- 1 ) 

S(i)i Alpha Y(l) + Alpha Y(2) Alpha Y(v) 



006450 013740 0O7172 135625 



ECCC 



«««««**«««*«*****«*******«««««*«««*«««« 



OOS45 1 
006452 
006453 



0 10547 
0 13740 
030 1 43 



007002 
007002 
OOOOOO 



135576 
1 3SS73 
OIOOOO 



MOV #SAVR7,aAR %CALL S.STR7 ; SAVE SECTOR BUFFER PTR 

UNPACK 12 WORDS OF PACKED RESIDUES INTO IS WORDS - STARTING AT ELPN <«* 
RESIDUES ARE UNPACKED LAST TO FIRST, I.E. 1ST RESIDUE IS AT ELPN ««» 
ADD #BUF . BP , R7\N , BAR %CALL S.LDR3 : (t6KlR3:DATA BUFFER POINTER 

MOV #0MREG2,BAR XCALL S.LDRO : [ 1 6K I RO : S EC T 0 R SIZE 

ADD R0,R3 ; [16K1ADD SECTOR SIZE TO R3 



I 
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OOe4S4 
006455 
006456 
006457 
O06480 
00646 1 
006462 
006463 
008464 
006465 



006467 
006470 
006471 
006472 
006473 
006474 
00647S 
00647S 



030543 
033742 
033746 
11554 1 
003740 
033440 
1 I 5S4 I 
003740 
033 14 1 
03 1 448 



0000 1 4 
00005 6 
000006 
0 13374 
000004 
00000 1 
003374 
00001 2 
0030O0 
000006 



OOOOOO 
136760 

0 I 0000 
1 46467 
1 36466 
1 36760 
13676 1 
1 26466 

1 367 60 
1 1 6457 



ADO 

MOV 

MOV 

8IC\F 

MOV 

MOV 

81 C 

MOV 

OR 

DEC 



. R3 



IIX8UF . DL -401 > 
#ELPN+ 1 7 . , R2 
#6 , Re 

# 1 76000, R1 \N . 8UF 
#4,0 



%CALL QETRES 



•/.JZRO 
"/.CALL 

R 1 , RO %CflL L 

#1 76000 , R1 \N , SUP %CALL 
#10. ,0 
RO , R 1 , BUF 



O06466 134541 000374 115501 SHFRES: AND 



131742 
1 07740 
033741 
013740 
033749 
010542 
1 1 2542 
1 20342 



0000 10 
000374 
000036 
007035 

oooon 

007 1 t 2 
000010 
0 1 3005 



010000 
010000 
OOOOOO 
135577 
I 28744 
OOOOOO 
0 I OOOO 
01 847 1 



nag 
com 
MOV 
MOV 
mov 
add 
crap 
i neb 



R6 

#176000, R1 

#» . , r2 
#176000, q 
#iLPN*1 , R1 
#ELPN , BAR 
# 1 5 . , rO 
#sy , r2\n , bar 



%CAL L 
%CAL L 
%JMP 



ECCCB 

SHFRES 

GETRES 

SETBAR 

SHFRES 

GETRES 

ECCCA 

S . RRR 1 



#• . 



r2 



r5\o, p2 , buf 



%oa 11 s . IdrS 
%ca 1 1 po 1 y 



% j neq eccOa 



[18KIF0RM LAST RESIDUE ADDRESS 
R2:A0DRESS OF LAST UNPACKED RESIDUE 
R61UNPACK LOOP COUNTER 

IF EO O THEN DONE/ELSE STORE UNPACKED RESIDUE 

ADJUST HI 4 BITS OF R1 

SAVE IN RO/GET NEXT RESIDUE 

STORE UNPACKED RESIDUE 

ADJUST LO 6 SITS OF PACKED RESIDUE 
FORM RESIDUE, STORE, GET NEXT RESIDUE 
DECR CaUNTER/GD TEST FOR DONE 

ISOLATE PACKED PART OF RESIDUE t SHIFT 

;r2=power of alpha in divisor 
;qsl023. for log range chocl* 
: ADDRESS OF 2N0 ECC RESIDUE 
:high order term in dividend 
; perform division 

; set up pointer to store syndrome 

;tast for completion 

; store syndrome 

; set up for next division 

;continue if not complete 
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006477 
006500 
006SO 1 
006502 
006503 
008504 



006805 
006S08 
006SO7 
998510 
9985 1 1 
0065 1 2 



0085 I 3 
O065 1 4 
0085 1 5 
0065 1 6 
0065 1 7 

KDBUP 



033743 
033700 
033743 
033707 
13 1140 
039080 



03374 1 
03OO67 
03 1 443 
01 8507 
03144 1 
131147 



01 3740 
01 3740 
O 1 3740 
O 1 3740 
0 13440 



007 1 22 
0 1 0003 
007 1 2 1 
O 1 0003 
O00007 
030099 



0000 1 7 
030007 
007003 
O 1 0003 
010001 
010000 



00707 1 
007 1 34 
OOT 1 1 2 
007047 
099999 



1 25S67 
1 1 6520 
1255 67 
1 56529 
OOOOOO 
IS 6505 



116512 
146507 
1 25567 
106520 
00652O 
0 1 8506 



1 2S6 1 8 
125831 
1 3589 1 
1 25625 
198875 



«*«*«** 



*x* ***** ^* ************** * 
jSingle Error Test 

If there is only one error present then the remainder from 

the syndrome calculation has only one term. That is, each power series 

contains one term. So that 

m j (9) (2) j (9) (3) j(9) 

S(1)!A1pha v(1). S(2)!A1pha V ( 1 ) , S ( 3 ) = A 1 pha v(1) 

( i ) j (O) 

and in general S(i)=Alpha V(1). 

It can be seen from this that dividlngany successive pairs of syndromes 
jlo) 

yields Alpha .This is the antilog of the error location. 

3J(0) 2j(01 j(0) 

For example S ( 3 ) /S ( 2 1 = Alpha Y(1)/A1pha V(1) = Alpha 

Therefore if a single error is present each division of a syndrome 
by the sucessive syndrome will yield the same value and that value will 
be the antilog of the error location. The single error test then performs 
these sucessive syndrome divisions until either the result of one division 
is not equal to the result of. the previous divisions or an the divisions 
produce the same result. If any syndrome is zero then .a single error can 
not ex i St . 

(O)j(O) 

In the case of a single error, S{0) a Alpha Y(1) 5 Y(1) 

Therefore, in the single error case syndrome number zero is the error value. 



************** 

CC1 : MOV 
MOV 
MOV 
MOV\F 
SUB 
AOO\T 



*************** 

#SY+8 . , R3 , BAR 
{ BUF ) , RO 
#SV+7 , R3 , BAR 
(BUF),R7 
R7 , RO 
RO, 9, R9 



****************************************** 

SCALL s.Tdcr ;Start wtttl Sy(S) 

%J2R0 ECC2 ; RO: LOG ( S V ( 8 ) ] 

%CALL S.ldcr ;Get SY(7) for 1st divide 

%J2R0 ECC2 ; R7:LG(SY ( 7 ) ) 

;DI»I0E sy(SI/sy(7) 
%TNEG ;range test on log sura 



The syndromes must forra a geometric progression 



ith 



'distance" RO 



MOV 

ADD\T 

DEC 

XOR 

DEC 

SUB 



#15, , R 1 
R7 , 0 , R7 
R3 , R3 , BAR 
( BUF ) , R7\N 
R1 

RO, R7 



SINGLE ERROR FOUND 



MOV 
MOV 
MOV 
MOV 
NOP 



#ELaC+1 ,BAR 
#ECOUNT , BAR 
#Sy,BAR 
#EVAL+ 1 , BAR 



%JMP 

%TNEG 

XCALL 

%JZRO 

%JNZRO 

%JNZRO 



%CALL 
%CALL 
XCALL 
%CAL L 
XJMP 



ECC 1 B 

S . LDCR 
ECC2 
ECC2 
ECC1A 



S . STRO 
INITt 
S . LDR7 
S.STR7 
E909 



;Init loop count, enter loop 

: Normalize descending predictor 

;Get next syndrome in CAR 

; no single error with a zero Syndrome 

: No single error if no geom prog 

:Advance predictor 8 loop 



TERROR LOCATION 

; ERROR COUNT : I 

; FETCH SV (0) 

; ERROR VALUE • SY ( 0 ) 

; go correct error in buffer 
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Compute Error Location Polynomial From Syndromes 

The following 4 sections of code implement the Berlskamp 
algorithm for generating an Error Location Polynomial.lt is 
an iterative algorithm and executes 17 passes. The algorithm 
is documented in 'Peterson and Weldon' and should be understood 
in detail before changing this code. 

Sasicly it involves generating a polynomial from the syndromes 
whose roots are the locations of the errors. The current iteration 
is n.The error location polynomial at iteration n is elpn. It is 
necessary to Keep around the results of one of the past iterations. 
This previous iteration number is m. The previous error location 
polynomial is e 1 pm . A set of scratch values for intermediate calculations 
are stored with the suffix o.such as elpo. 

Dism.disn are the 'discrepancy' of elpn and elpm. 

Ln.Lm are measures of the linear independence of the matrix of 

equations which generate elpn and elpm. 
On, Dm are the degree of the polynomials elpn and elpm 

Each iteration takes e 1 pn , a 1 pm, d i sn, d i sm and generates e1p(n'f1] 
Part 2 takes elpn and the syndromes and computes the 
discrepancy between elpn and elpCn-^l). 

part 3 uses this discrepancy and elpm.dism to generate elp(n+1) 
Part 4 generates l ( n+ l ) , d( n+ i ) and determines what the new 
elpm should be for the next iteration 

This code is for the multiple error cases. 



Part 1 



Set up initial parameters 



N is initialized to O 

2 

Elpn i s 1 ni t 1 al i aod to 1 + Ox ♦ Ox + 

M is initialized to -1 

2 

Elpm is initialized to 1 + Ox + Ox + 

D.ism is initialized to 1 
««*«««««**«*«**«««««******««««*««***** 



OOSS20 
00652 I 
006S22 
OOB523 
OOB524 
00652S 
006S28 
OOBS27 



033741 
033742 
033748 
01054 2 
010542 
120342 
03 1 44 1 
034446 



00001 1 
000035 
O00O01 
00701 1 
007033 
007002 
000001 
OI0OO6 



OOOOOO 
OOOOOO 
OOOOOO 
1 3 5S 2 4 
135624 
135624 
OOOOOO 
006523 



[U52EC1 IRI 19 



00BS30 013740 007240 135630 



ecc2: mov #9..R1 

mov #e1pn, r2 

mov # 1 , r 8 

ecc2a: add #e 1 pm- el pn , r 2\n , bar %cal1 s.strB 

add #e Ipo- e1pn, r 2\n , bar %call s.strS 

incb r2\o,r2,bar %ca11 S.str6 

dec Rt ; [US2EC11DECR Rl 

clr rS %jnzro ecc2A 

: ««• NOTE - Rl = O EXITING LOOP, BECOMES INITIAL VALUE OF N «•» 

MOV #LN,BAR %CALL S.CLRB ; IU52EC1ILN:0 
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006S3 1 
006532 
OOS532 
006S32 

006533 

008534 



01 3740 


00706 1 


135632 


MOV 


*M, BAR 


•/.ea 1 1 


i n 1 tnil 


; lus2eci 


1M=- 


1 








assume 


<d i sm& 1 7> , eq 


<ra« 1 7* 1 > 
















assume 


<d i sna 1 7> , eq 


<di sm« 17*1 


> 








01 3740 


003001 


1 3S630 


mov 


#1 , buf 


Xca 1 1 


s . c 1 pb 


; d i sm : 


1 / 


d I sn 








MOV 


#DM, BAR 


%CALL 


S . CLRB 


: IU52EC1 


] ZAP 


DM 


0 1 3740 


007064 


125630 




#LM , bAR 


%oa 1 1 


s . c 1 p b 


; L M = 0 








MOV 


#ON,BAR ^ 


'/.CALL 


S . CLRB 


; [ U 5 2 E C 1 


1 ZAP 


ON 


0 t 3740 


007 134 


135530 


mov 


#Gcount , bar 


%ca 1 1 


s , G 1 r b 


; ecount 


: 0 





006536 
006537 
O06540 
00654 I 



033440 
030540 
033747 
033743 



00000 1 
000102 
000035 
010070 



OOOOOO 
000000 
12675 1 
106577 



006542 


0 13740 


007063 


1 25626 


006543 


013740 


00706 1 


135573 


006544 


132140 


00000 1 


OOOOOO 


006545 


030143 


OOOOOO 


O 10000 


006546 


013740 


007063 


1 25567 


006547 


033702 


000003 


010000 


006550 


013740 


007062 


135567 


00655 1 


033705 


000OO3 


OOOOOO 


006552 


131142 


000005 


OOOOOO 


006553 


030062 


030002 


146554 


006554 


033750 


000046 


O100O0 


0065SS 


1 20350 


00701O 


126735 


006556 


120343 


007OO3 


0 1 0000 


006557 


036505 


0OO0O3 


010000 


006560 


1 12543 


OOO t 0 1 


0 1 0000 



Part 2 - Compute Oiscrapancy between Si gma (n) to Sigma [n+i 



00 6535 013740 007240 12 557 6 a311 : 



alp(0)S( -8+n) 



mov # 1 n , bar 



e1p(1)S(-8+n+n + ...+ elp(1n)S(-a+n+ln) 



%ca1 1 s. 1dr3 



MOV 
add 
mov 

fflOV 



RI.RO 

#SyO-8 . , rO 
#e ipn , r7 
#e 1po, r3 



%c« 1 1 

% j o 



dot 
e350 



Part 3 - Compute sigma(n+1) from si gma ( n ) 

For diSn not equal to O; 

disn n - m 

Elptn+1) s alpn + x slpm 

d i sm 

***nt*.**3^**3f»*#df**»t^Mmmmm*** *********** 



r3s 1n( 1 inaar independence 
measur e of e 1 pn ) 

EU52ECt]RO3lTERATI0N NUMBER 
r 0 - > Syndrome ( - 8+n ) 
take dot product of e1pn,S 
if disn*0, skip updating of Sigma 



mov 
mov 
RSUB 



#d i sn , bar 
#m , bar 
R 1 , RO 



%ca 1 1 
%ca 11 



. st io 
. IdrO 



store discrepancy from above 
[ U52EC 1 ] rO = m 
[U526C1 ]rO = n-m 



Nota that at this point SLPO : 
tha end of the last iteration 



add 

mov 

mov 

mov 

mov 

sub 

add\t 

mov 



e335 : 



rO , p3 
#d i sn , bar 
( BUF ) , r 2 
#di sm. bar 
( BUF ) , rS 
r5, r 2 
q.r2 

#e 1 pm, r 10 



%cal 1 
%can 

%t neg 



ELPN from the initial conditions or from 
■ we now modify ELPO to be ELP(N+1]. 

; index into proper position in elpo 
s.ldcr ;fetch disn 

; r2 > 1 og ( d i sn ] 
S.ldcr ; fetch d i sm 

; r 5 a 1 og ( d i sm] 
;cofflpute disn/disffl 
; 1 og range t est 
;riO points to e1pra 



SET UP AND PERFORM MULTIPtV 
rS) 



;MuTtiply disn/disra by elpm term 
INCB R10\0, RIO.BAR %CALL MU1.BR2 

;Xor result of multiply with proper elpn term (result 
;to compute ©lp(n+1) term 

incb r3\o,p3,bar ; fetch proper elp(n+1) ter 

xor (buf),rS ;perform xor 

cmp #e1po+9.,r3 ; check for end of loop 
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006561 013440 013005 016555 



r 8 , buf 



% jnsro e33S 



; St ore r ssu It 



i **************** **nm************»***ifinta,:^3f^H!m***:ii**af****if*;t** 

; part 4 - Updat e variables for next round of alpn cemput at i on . 

; Now that e1p(n+11 has been computed from aipfnl 

; it is necessary to compute 1 n ( n+ 1 ) , dn( n+ i ) , dm { n+ 1 ) , e 1 pm( n+ 1 ) , 

; and dism(n+1 ) from 1 n, dn , dm, a 1 pm, and dism. 

; *********************m*M***.***-*^*x******************ifX**¥****^ 

;0n entry rO contains n-m 

; Compute 0n(n+l) = dm + n - m 



006562 
006563 
006564 
006 5 65 
O06588 



0065S7 
008570 
006S7 1 
00S572 
006S73 
006574 



006575 
006576 



008577 
0068O0 



013740 
O30 1 40 
01 3740 
01 1 1 40 
01 3440 



033747 
03374 6 
0 13740 
0 1 3740 
0 13740 
O 1 3740 



033746 
033747 



1 1 254 1 
1 304 4 1 



007064 
000003 
0O7240 
OOOOOS 
O3300O 



1 35576 
010000 
135577 
0 10O00 
1 56575 



mov 
add 
mov 
subc 
mov \ f 



^dm , bar 
rO , r 2 

will change 

# 1 m , bar 
r 3 , rO 
#1n , bar 
r 5 , rO\n 
rO, buf 



[U52EC1Iget dm in r2 
[U52EC1JR2 : dm + n - 



m = dn ( n+ 1 ) 



if Lm+n-ra > Ln 



%cal 1 
%ca 1 1 
% jneg 



S . Idr 3 
s . Idr 5 
e345 



new l.(n+1) candidate 



R3 = Lm 
R3 = t m+ n - m 
R5 = C n 

Compare to see if Ln changes 
br if not, else do it 



ELPM Should be updatad if n-Ln > m-Lm, but this is equivalent to 
Lm+n-m>Ln so the tast has b«an made a 1r eady ! Go f or i t ■ 



000035 


OOOOOO 






mov 


#o1pn,r7 










0O004S 


1 38670 






mov 


#a1pffl,r8 


%ca1 1 


ecmov9 


e 1 pm( n+ 1 1 s e 1 p ( n ] 


007063 


1 3S 600 






mov 


#d i sn , bar 


%cal 1 


s . Idr 6 


d i sm( n+ 1 1 s d i sn 


007062 


1 2S 624 






mov 


#d i sm, bar 


7.ca 1 1 


s . str 6 


store new dism 


007064 


135623 






mov 


# 1m, bar 


%ca 1 1 


s . strS 


1ffl( n+ 1 ] a 


in 


00706 1 


135820 






MOV 


#M, BAR 


%CAL L 


S .STR 1 


[ US2EC1 


IM( N+ 1) sN 










mov 


#n , bar 


%ca 1 1 


s . idro 


I U52EC 1 


] RO = n 










mov 


#m, bar 


%ca 1 1 


s . St r 0 


[ U52EC 1 


] m( n+ 1 ) s n 










mov 


#dn , bar 


%ca 1 1 


s. IdrS 


[ U52EC 1 


]dm( n+ 1 ) sdn 










mov 


#dffl , bar 


%cal 1 


s . St r 3 


[ U52EC1 


] st or e new dm 








Now 


that elpn has been used for 


all needed computations 










replace elpn 


with the computad 


elp( H'*' 1 1 








000035 


0 1 0000 




1345 


mov 


#e 1 pn , r 8 










000070 


138870 






mov 


#e 1 po , r 7 


%ca 1 1 


ecmovS 


Store el 


p[ n+ 1 ] 










Mov 


#dn,bar 


%ca 1 1 


s . str 2 


[ U52EC 1 


3 st or e new Dn 


000020 


010000 


e3S0 


CMP 


# 1 6 . , R 1 






[ U52EC 1 


ICHECK FOR END 


0 10001 


0 1 853S 






INC 


R1 


% j niro 


63 1 1 


[ US2EC1 


] 1 oop 



;Solve Error Location Polynomial to find locations and values 



;Part 1- Factor- Error Loc at ionPolynomial 
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;The Error Location Polynomiallelp] is of the form : 

2 V 
alp 3 1 + aip(i]x + e'tp(2]x + ... + e1p(v]x a O 

wh«re V is the number of errors. 



This is also of the form: 

id) i (2) 

(x + alpha ](x+a1pha ). 



i (V) 
. (x+alpha ) 



where i(-) are the error locations ( in symbo 1 number ) 
Values are plugged into theformula until a solutionis found. 



;The Error Location Polynomial Prime (elpp] is thealp 
;aftar one of the error locations has been fact or ed out. 
; form: 2 v 

tt1pp « 1 + elpptllx + e1pp(2]x + ... + a1pp(v-nx 



It has the 



and eip 



i ( n 

( 1 +a ipha X ] t e 1 pp ] 



Representing the coefficients of elp in terms of the coefficients 
of elpp allows us to find ths elpp coefficients: 

i M ) 2 V- 1 

elp : (1+a1pha x)(1 + e1pp(1}x + e1pp(2)x +...••■ e1pp(v-1]x 

id) id) 2 

or e)p ■ 1 + (alpha +elpp( I ] ]x + (elppd la Ipha +e1pp(2) )x 

i ( 1 ) 3 i ( 1) V- 1 

* ( e1pp( 2 ) a Ipha + elpp(3]]x *...* ( a 1 pp ( v - 1 ) a 1 pha )x 
;Since this is a representation of elp the coefficients of each t arm 
:in X must ba the same thecoefficients in the original raprasantation 
: of elp. Equating the coefficients yields: 

i t 1 ) 



e1pp[1) > e1p(1) + alpp(0)alpha 

i 

elpp[1)s a1p(i] + e1pp{i-1) alpha 



e1pp(v) : elp(v} + e1pp(v-l) alpha 



id) 



KDBSO . MICROCODE . 



;Note however that elpp(v} must be zero when alpha is a root 

; Therefore, by going through an iterative procedure rather than a 
jstraight substitution it can be detarrained what the rootis and 
;simu1taneously find the coefficients of elpp. 

;The algorithm then is as follows: 
(0) 

;Start with alpha 

;Uslng the outined iterative procedure find e1pp(1) through e1pp(vl 
;If elpp(v) is lero then the alpha value picKed is a root and the 
;values generated for elpp are valid. If not increment the power 
;of alpha and redo the iteration. Continue until a root is found 
:The section of code after this one is then executed ( after each root 
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is found) in order to determine the error value corresponding to that 
error location. The e1pp values then become the elp values and the 
procedure is repeated. This loop continues until all the errors are found. 



006B01 


0 1 3740 


007240 


1 25575 


006602 


1 3 1 S42 


0 1001 1 


1 16734 


006603 


034442 


020002 


156734 


006604 


013740 


007240 


12560 1 


00860S 


1 12042 


0O0002 


0 1 OOOO 


006608 


113642 


027070 


118734 


006607 


033750 


0000 60 


12SS77 


006610 


033740 


007036 


1 16614 


0066 1 1 


013445 


000005 


OOOOOO 


0066 1 2 


113545 


017074 


036737 


0066 1 3 


033440 


007000 


OOOOOO 


0086 1 4 


036505 


000003 


01 OOOO 


008615 


1 20350 


007010 


0 10000 


00661 6 


02 1 347 


003005 


0 1 OOOO 


006617 


1 304 GO 


0 1 OOOO 


0568 1 1 


006620 


0 1 344S 


000005 


OOOOOO 


006621 


130462 


010002 


046804 



MOV 

SUB 
c 1r\F 
;r2 will be pov 



*«««««««««*««««* 



r2 
e r 



%CAL1. S.LDR2 
%J2R0 ERRRR 
XJGTE ERRRR 
of alpha tested as root 



: ir BO c 
: branch 



THEN FATAL/ELSE tast for uncor ecct ab 1 e arro' 
if uncorractabia 



t o 



1023 . 
%CALI. 



range for power 

MOV #LN,BAR 

CMP R2.0 

BIS IKALCADR , R2\N . BAR %JGTE 

MOV WELRP-I-I , RIO %CALL 

MOV #ELPN'I' 1 , RO, BAR %JMf 

iMultiply elppi . )*a1pha** I U . ) ) 

TST R5 

SIS #LCADR. R5\N , BAR %CNZRO 

MOV RO, RO , BAR 

XOR ( BUF ) , R5 

INCB R10\0 , RIO, BAR 



;continue until elppEv) has been computed 



S . LDR7 



ERRRR 
S . LDR5 



R7 = CURRENT VALUE OF V 
OUTSIDE VALID RANSE-ERROR 

TAKE ADV OF FACT THAT ELPF(0I<1 

R10:ELPP INDEX , R5:AL0G( R2 ) 
rO a elpn index, enter loop in middlfl 



PERFORM MULTIPLY 



ixOR RESULT WITH ELPN TERM 
;SETUP NEXT ELPP TERM 



DECS 
I NC\T 
TST 

I NC\T 



R5\0 , R7 , BUF 

RO , RO 

R5 

R2 



DECREMENT LOOP COUNTER 



'^JNZRO 

'/.JNZRO 



;lf power of alpha chosen was not 
;of alpha and try again 



:STORE ELPP, 
: CONT I NUE 

iDONE - CHECK REMAINDER FDR ZERO 
:TEST ELPP(V) FOR 0, LOOP IF NOT 
;IF ZERO, ROOT HAS BEEN FOUND 
;AND JUMP TO FIND ERROR VALUE 
root , increment power 



Part 2 - use error location to find error value 
This code implements the following algorithm: 



s lol e IppI V - 1 ) * s ( 1 I e Ipp ( V - 2 I * 



* S(v- 1 )elpp(0) 



(01 id) (V-1li(11 

Alpha elpp(v-l) + Alpha e 1 pp ( v - 2 ) + . . . + Alpha a1pp(0) 



t *********** ** 



********** 



t*************************** 



006622 


0 1 3740 


007 134 


1 25602 


MOV 


RECOUNT , BAR 


%CALL 


S . LD10 


INCREMENT NUMBER OF ERRORS 


006623 


1 30450 


OOOO 1 0 


135626 


INC 


RIO 


%CAL L 


S . ST 10 


AND RESET 


00EG24 


030SSO 


007070 


13582 1 


ADD 


#ELOC , R 10, BAR 


%CAL L 


S . STR2 


STORE ERROR LOCATION 


006635 


033741 


0070S7 


1 3583 1 


MOV 


*ELPP,R1 .BAR 


%CALL 


INIT 1 


ELPP(O) : 1 


OOS62B 


013740 


007240 


1358 14 


MOV 


ll'LN,BAR 


%CALL 


S . DECS 


R0!V-1 


008627 


033443 


OOOOOO 


O1OO0O 


MOV 


RO, R3 






R3 : V - 1 
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computation of denoin i nat or 

This is really the evaluation of the polynomial 

(V- 1 ) (v-2) 

sIppIOIX + alppCnx e1pp(v-1) = o 



G 



OO6630 
006 63 1 



006832 
0O6633 
0O6634 
006B3S 
006636 



006637 
006640 
006 64 1 
006 642 
006643 



006644 
00664S 



03444S 
03344 1 



033T47 
033740 
030 1 40 
013440 
1 13SS0 



013450 
11354 1 
0 1344 1 
033705 
132 145 



01 3740 
O10S5O 



OOOOOS 
OOOOOS 



010057 
0001 1 2 
000003 
010000 
007074 



0000 1 o 
0 1 7074 
00000 1 
0 1 0003 
000007 



007 1 34 
007046 



1 36744 

oooooo 



1 1 6734 
OOOOOO 
1 3675 1 
106734 
1 3560 1 



OOOOOO 
106734 
OOOOOO 
10S734 
1 3S74 I 



1 25602 
135623 



at X : alpha 



CLR 
MOV 



1(11 



RS 

R5.R1 



;RETURNS R5 : DENOMI NATOR 
;SAVE R5 BEFORE NEXT CALL 



Now compute numerator 
This is the dot product of a vector 
e1pp(0),e1pp[1) ,e1pp[2], . . . ,e1pp(v- 
S(v- I ) ,S(v-21 ,s(v-3) SCO) 



composed of 

1 with the vector 



MOV 
MOV 
ADD 
NOP 
BIS 
BIS 



#ELPP , R7 
ifSYO , RO 
R3 , RO 



%J2R0 



%CALL 
%J2R0 

#LGADR , R 1 0\N , BAR %CALL 
#LGADR. R 1 \N , BAR %CALL 



ERRRR 

DOT 
ERRRR 
S . L0R7 
S . LORB 



;R7 POINTS TO ELPP VECTOR 
^ RO IS POINTER TO SYNDROMES 
; RO IS PTR TO SVNDROME VECTOR 

: IU52EC1ID0T RETURNS RIO > NUMERAT0R/R7 : LOG (NEMEltATORI 



Compute value : numer at or /denom j nat or 



TST 
BIS 
TST 
MOV 
RSUB 



R 1 O 

#L GADR , R 1 \N , BAR %J2R0 



IP BO O THEN ERROR/ELSE, 



I BUF ) , 
R7 > R5 



%JZRO 
%CALL 



Returns rS - error value 



MOV 
ADO 



#ECaUNT,BAR XCALL 
*EVAL , RTOVN , BAR %CALL 



ERRRR 
MULR2X 



. LD 1 0 
. STRS 



IF EO 0 THEN ERROR/ELSE r5 
DIVIDE 



LOAD CAR WITH DENOMINATOR 
log(denominator) 



iCOMPUTE STORAGE LOCATION 
; { U52EC 1 ] St or e error value 



Part 3 - Modify syndromes and return to find next f act or ( 1 ocat i on ] 

************************* *******MM**tt**************^*** ********* 

Each syndrome is really the summation of a power series 
comprised of the error locations and values. For instance 
for V errors, 2 2 2 

syndrome(2) = xlll v(1l + x(2) v(2) ♦...*X(v) V(vl 
At this point in the code, an error location and , value have 
been found and factored out of the elp. Since the syndromes and 
e1p coefficients are related, and the flip coefficients hava been 
updated to represent v-1 errors, the syndromes must now tie updated 
to represent v-1 errors. The situation now is as if there were only 
v-1 errors to begin with and the syndromes for the case of v-1 
errors must be derived from the syndromes for the v error case. 
From the form of the Syndromes it is clear that the form of the 
new syndromes will be 2 2 2 

Syndrome(2) = X12) V(2) tx(3) Y ( 3 ) ♦ . . . +X ( v 1 Y(vl 
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jThereforo the transformation is S'(2) 



X( 1 ) Yd) 



; Or in genera 1 
; ************** 



S ■ ( i ) - S ( i ) - X ( 1 1 Y I 1 ) 
********************************** 



********* 



;r5 is error value on entry to this module 



006646 


033740 


0001 1 2 


OOOOOO 


MOV 


#SYO , RO 






: RO IS POINTER TO SYNDROME 










;only need to udat e those syndr 


omes wh 


ch will 


be needed next t ime 


006647 


013740 


007240 


1 2557 S 


MOV 


#LN , BAR 


% C A L L 


S . L DR3 


;R3=NUMBER OF SYNDROMES TO FIX 


006650 


010550 


O07O7O 


1 35575 


ADD 


#ELOC , R10\N , BAR 


% C A L L 


S . L DR2 


; [ U52EC 1 1 R2 = POWER OF ALPHA{RDOT) 


00665 1 


1 33545 


007074 


135 60 1 


BIS 


#LGADR. RS , BAR 


% C A L L 


S . I.DR7 


: RS IS ERROR VAtUE/R73L0G(ERR0R VALUE 


OOS 652 


034446 


000006 


OOOOOO 


CLR 


R6 






:R6 IS I FROM DISCUSSION 


006653 


033445 


OOOOOS 


0 1 0000 


F : MOV 


R6 , R5 






;SET UP FOR MULTIPLY 


006654 


030 145 


000007 


1 3674 I 


ADD 


R7 , R5 


%CALL 


MUI.R2X 


; mult i ply X ( . ) *« i ( Y ( . n 










; r Qt urns r esu It 


in r 5 






0O6 655 


030 1 48 


000002 


OOOOOO 


ADD 


R2,R6 






;SET UP NEXT POWER OF x{:) 


006655 


1 32046 


000006 


OOOOOO 


RSUB 


R6 , 0 f R6 






:RANGE TEST 


006657 


030066 


03000G 


1 56660 


ADD\T 


Q , R6 


%TNEG 




;BR!NG LOG INTO RANGE 


006660 


1 20340 


007000 


01 0000 


INCB 


RO\0 , RO, BAR 






; bar -> SYNDROME 


00666 1 


036505 


000003 


01O0OO 


XOR 


( BUF > , RS 






;FORM MODIFIED SYNDROME IN r5 


006662 


031 443 


000003 


OOOOOO 


DEC 


R3 






; COUNT DOWN THE LOOP 


006663 


01 3440 


023005 


106653 


MOV 


RS , BUF 


%JGTE 


F . 


; STORE SYNDROME. CONTINUE 










; e 1 pp par amat er 


s computed above 


become 


the elpn 












; par amat er s for 


the next pass 








006664 


013740 


007240 


1 25576 


MOV 


#LN , BAR 


%CALL 


S . LDR3 


; NUMBER OF TERMS TO TRANSFER 


006665 


033746 


01 0O35 


106675 


MOV 


#ELPN , R6 


%jeO E900 


:SET UP ELPN POINTER 


















:TEST FOR NO MORE ERRORS 


006666 


033747 


000057 


136872 


MOV 


#ELPP,R7 


%CALL 


ECMOVe 


:TftANSFERELPPTOELPN 


006 6 67 


0 1 3440 


OOOOOO 


1O6604 


NOP 




% JMP 


A 


;FIND NEXT ERROR 



Ecmove subroutine 



This subroutine moves olGtnents of on© list into another list 
inputs; r7pointstoinputlist 

r6 points to output list 
ecmov9 moves 9 elements from one list to the other list 
ecmove moves a number of el ement s specified in r3 



o 



OOt670 
00667 1 
006672 
OOB673 
O06674 



033743 
0 I 3440 
1 20347 
120346 
031443 



0000 1 O 
0330 1 0 
007007 
007006 
000003 



116672 
137777 
1 25602 
O100OO 
1 1 667 1 



BCM0V9 
ECMOVX 
ECMOVE 



MOV 

MOV 

INCB 

INCB 

DEC 



#8 . , R3 
R 1 O , BUF 
R7\0 , R7 , BAR 
R6\0 , R6 , BAR 
R3 



%JMP ECMOVE 
%RNE6 

%CALL S.LD10 



******************************************************** 
Amend Data Buffer 

This section steps through the lists of error locations and 



KD BUP 
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J * * * * * 


******** 


***************** 


«*»*»**** 




00 6 675 


01 37 40 


007 17 2 


1 3 5 5 7 3 


E 9 00 : 


MOV 


#SAVR7 , BAR 


%CALL 


S . LDRO 


ROsPTR TO BUFFER CONTROL AREA 


0O6 87 6 


030540 


00700 2 


1 3 5 5 7 3 




ADD 


#8UF . BP , RO , BAR 


%CALL 


S . LDRO 


ROsSTART OF DATA BUFFER 


008 87 7 


03 37 4 1 


0000 7 1 


OOOOOO 




MOV 


#eL DC+ 1 , R 1 






START OF ERROR LOCATION LIST 


OO6700 


03 374 2 


000047 


OOOOOO 




MOV 


#SVAL+ 1 , R2 






START OF ERROR VALUE LIST 


006701 


01 37 40 


007 134 


1 2 S57 6 




MOV 


#ECOUNT , BAR 


%CALL 


S . LDR3 


NUMBER OF ERRORS 


006702 


1 2034 1 


00700 1 


125 801 


E9 TO : 


I NCS 


ft 1 \0 , R 1 , BAR 


%CALL 


S . LDR7 


NEXT ERROR LOCATION 


006703 


13 1847 


000377 


0 1 0000 




SUB 


#2S 5 . , R7 
















; ««* 


VALUE 


USED IN NEXT INST 


! <<<WORDS/SECTOB« 1 8 . +9 . >/10. + 17 . >> 


006704 


1315 47 


0002S 6 


OOOOOO 




SUB 


#<429 . - 255 . > , R7 








00870S 


077 450 


030007 


0 187 34 




COMM 


H7 , RIO 


%JNNEG 


ERRRR 


IF NOT NEGATIVE THEN ERROR 


006706 


030150 


0000 1 0 


01 0000 




ADO 


RIO, RIO 






MULTIPLY ERROR LOCATION BY 10 


OO6707 


00 1150 


000007 


OOOOOO 




SUBC 


R7 , RIO, 0 






S SEPARATE INTO WORD AND BIT LOCATIONS 


0067 1 0 


074 650 


000007 


OOOOOO 




ANDNL 


#7, O.RIO 






SET RIO 


0067 1 1 


075 6 4 7 


000007 


0 1 0000 




BIC\L 


#7 , 0, R7 






SET R7 


00 67 12 


003 7 40 


OOO0O4 


1 2S503 




MOV 


#4,0 


•/.CALL 


S . RRR7 


BUFFER OFFSET 


00 67 13 


1203 4 2 


007002 


135 600 




I NCB 


R2\D , R2 , BAR 


7.CAL L 


S . L0R8 


ERROR VALUE 


0067 1 4 


007 7 40 


OOOOOO 


116 718 




COM 


#0 , 0 


% JMP 


E9 1 7 


q I -1/CONTINUE 


00 67 15 


06 34 4 6 


030008 


14 8717 


E 9 1 5 : 


MOVMOF R6 , RG 


% JNEG 


e920 


R6 ROTATES LEFT, 0 DOUBLES 


0067 1 6 


031450 


000010 


118715 


E9 1 7 : 


DEC 


R 1 0 


%JMP 


E915 


SHIFT ERROR VALUE FOR MASK 


0067 1 7 


034045 


000006 


0 1 oooo 


E920: 


AND 


R6 , 0 , R5 






LOW ORDER MASK 


00 B 7 20 


007 2 40 


OOOOOO 


OOOOOO 




COM 


0 








006721 


03 4 04 6 


00000 8 


0 1 0000 




AND 


R8,0,R6 






HIGH ORDER MASK 


006 722 


030 147 


00 7000 


1 3 S 5 7 2 




ADO 


RO , R7 , BAR 


%CALL 


S . L 000 


SUFFER ADDRESS TO MASK 


006723 


008045 


0OO0O9 


1 356 1 3 




XOR 


R5 , 0 


%CALL 


S . STOO 


[ U52EC2 ] CORRECT DATA 


0067 24 


1 30447 


007007 


1 35572 




INC 


R7 , R7 , BAR 


%CAL L 


S . L 000 




006725 


006046 


000006 


135613 




XOR 


R6 , 0 


%CALL 


S STOO 


IU52EC21C0RReCT DATA 


006726 


031 443 


000003 


OOOOOO 




DEC 


R3 








00672T 


034443 


O10OO3 


046702 




CLR\P 


R3 


%JN2R0 


E9 10 




006730 


01374O 


007172 


135801 


ERET : 


MOV 


«SAVR7 , BAR 


%CAL L 


S . LORT 


RESTORE BUFFER POINTER TO R7 


00673 1 


01OS47 


0OTO08 


135577 




ADD 


«8UF . SO , R7\N , BAR %ca11 


S.LOUB 


RESTORE SDI CTL BLOCK PTR TO UBAR 


006732 


01 0545 


0O7022 


1 35802 




ADD 


#30 I . PO, UBAR\N , BAR %CALL 


S . LO 10 


RESTORE MSCP PKT PTR 


006733 


01 3443 


0O0OO3 


1 27777 




TST 


R3 


%RET 




R3iO(0KI OR 1 (ERRORI/RETURN 


006734 


033743 


000001 


1 08730 


ERRRR : 


MOV 


# 1 , R3 


% JMP 


ERET 


R3S1/G0 RESTORE R7/RETURN 



;va1ues and corrects the data buffer. 



\1 



SUbPOUt i nes 



this routine multiplies r5 by alg(r2) 

input: lgadr[rs) in BAR and state reflected in condition codes 

r2 is log of other multiplicand 

qcontains 1023. 
output: result in R5 

input: BAR points to place to get R5 



006735 
008736 
006737 



033705 
1 1 3545 
033705 



000003 
O 1 7074 
000003 



OOOOOO 
1 27777 
OSOOOO 



MOV 
BIS 
MOV\F 



( BUF ) , RS 

#LGADR , R5\N , BAR %RZRO 
( BUF I , R5 



;TEST FOR O MULTIPLICAND/ELSE, 
;TEST FOR O MULTIPLICAND 
;TAKE LOG IP NOT ZERO 



GET MULTIPLICAND FROM 
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006740 
00674 1 
006742 
006743 



0301 45 
132045 
030065 
133545 



000002 
030005 
030005 
007070 



OOOOOO 
156742 
158743 
1 05577 



; POLY 



ADD 

RSUBXF 

ADO\T 

BIS 



R5 , 0 , R5 



#ALGAaR , RS , BAR 



il T N E G 
itTNEG 
%JMP 



PAGE 319 



RANGE TEST ON LOG SUM 
BRING LOG INTO RANGE 
TAKE ANTILOG AND RETURN 



this routine evaluates a polynomial 



006744 
00674S 
008746 
006747 
0067S0 



013445 
03850S 
1 13545 
120341 
03 1 440 



000005 
030003 
01 7074 
007001 
OOOOOO 



116746 
137777 
036737 
010000 
1 1 6745 



;Note that evaluating a polynomial at say x = r is the same 

;as the remainder after dividing the polynomial toy x-r. 

:r2 : value at vrhich polynomial is being evaluated 

:r5 : polynomial result up to that point in calculat'ion 

;r1 s term pointer in polynomial 

;rO a number of terms - 1 

;outputs reslut in rs 

POLY: TST RS %JMP POLYX 

POLYP: XOR (BUF),R5 XRNEG 

POLYX: BIS *L GAOR , R5 \ N , B AR %CN2R0 MULR2 

INCB R1\0,RI,BAR 

DEC RO %JMP POLYP 



this routine takes the dot product of two polynomials 



00675 1 


034450 


0000 1 0 


106753 


DOT : 


CLR 


RIO 


% JMP 


00T2 


006752 


036 1 50 


030005 


127777 


DOT 1 ; 


XOR 


R5 , R 1 0 


%RNEG 




006753 


1 20347 


007007 


1 35577 


O0T2 : 


1 NCB 


R7\0 , R7 , BAR 


r.CALL 


S . LDR5 


006754 


1 1354S 


007074 


125575 




B I S 


#LGAOR , R5\N , BAR 


SCALL 


S . LDR2 


006755 


013445 


000005 


OOOOOO 




TST 


R5 






00675E 


02 1 340 


0 1 7000 


026735 




□ ECB 


R0\0 , RO , BAR 


■/.CNZRO 


MULBR2 


006757 


031443 


0O0OO3 


1 1 6752 




DEC 


R3 


Xjmp 


DOT 1 










; * « * 


ROUT 1 NES 


FOR UNPACKING 


ECC RESIDUES *> 


006760 


02 1 343 


007003 


1 35574 


GETRES : 


DECS 


R3\0 , R3 , BAR 


%CAL L 


S . L0R1 


006761 


02 1 342 


0O7002 


137777 


SETBAR: 


DECS 


R2\0 , R2 , BAR 


%RET 





RliPACKBO eCC RESIDUE/UPDATE POINTER 

BAR'PTR TO RESIDUE STORAGE AREA, UPDATE R2/RETURN 
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SBTTL U.PROC REVECTORING PROCESS 
1S-SEPT-1383 UDA/QDA MICROCODE 

REVECTORING CODE 

THIS CODE IS STRUCTURED AS A PROCESS WHICH RUNS SOMETIMES UNDER THE UNIBUS 
PROCESSOR AND SOMETIMES UNDER THE DISK PROCESSOR. IT IS DISPATCHED TO FROM 
THE IDLE LOOPS OF THESE PROCESSORS. 

WHEN REVECTORING IS DESIRED FOR A DRIVE, THE "RVCT" BIT IS SET IN ITS SDI 
CONTROL BLOCK STATUS WORD (SDI. ST). WHEN THE REVECTORING CONTEXT BLOCK 
(RAM LOCATIONS REVSTR THROUGH REVENDI BECOMES FREE (REVSDIsOl THEN REVSDI 
IS SET TO POINT TO THE SDI NEEDING REVECTORING AND THIS PROCESS IS ENTERED 
AT U.RVC1 BY THE UPPER PROCESSOR. THE VECTORING IS UNDER CONTROL OP THE 
WORD RVCVEC, WHICH ACTS AS A "PC" POINTING TO THE NEXT SECTION TO BE EXECUTED; 
IF RVCVEC IS EVEN A DISK PROCESSOR CODE SECTION IS INVOKED, WHILE IP IT IS 
ODD A UNIBUS PROCESSOR SECTION IS INVOKED; IN EITHER CASE RVCVEC IS A POINTER 
TO A DISPATCH IN THE UOA VECTOR TABLE. 



INPUTS : 



RVCBUF POINTS TO BUFFER NEEDING REVECTORING 
UBAR/OBAR POINTS TO SDI CONTROL BLOCK 



SDI.DB ADVANCED PAST BUFFER (IF APPROPRIATE), 
OPERATION COMPLETE, DISK 

ON CORRECT CV L / GROUP/ T RACK FOR SUSS EOUEN T OPERAT I 0 NS . 
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SINCE THE DISK PROCESSOR INITIALIZES THE VECTOR, THE FIRST STEP 

IS TO MAKE SURE THE UNIBUS PROCESSOR KNOWS WE ARE IN REVECTORING 

SO WE EXECUTE A NOP IN THE UPPER PROCESSOR. . . 

Rt CONTAINS INCREMENTED VECTOR ADDRESS. 

; MOV RI.BUF %JMP U.RVUX 

.PAGE 



(UOAlACTUALLV DONE IN THE DISPATCH VECTOR. 



Q 
< 

a 

II 

cc 
o 

u. 

to 
o 
w 



o 
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006762 


010545 


007034 


1 3SS74 


U 


RVC3 ; 


ADD 


006763 


1 3454 1 


OOOOt 7 


1 2S504 






AND 


006764 


01 3740 


007220 


12B820 






MOV 


006765 












ASSUME 


00876S 


000545 


007076 


1 332 1 1 






ADD 


006766 


0 1 3740 


007224 


1 28 800 






MOV 


00 67 67 


03054 6 


000002 


0 1 0000 






ADD 


006770 


01 3740 


007228 


1 25601 






MOV 










J 


« 


ENTER 


00677 1 


0301 4 1 


OOOOOB 


OOOOOO 


u 


. RV3A : 


ADD 


006772 


1 30462 


020002 


146773 






INC\T 










; 


*** 


ENTER 


006773 












ASSUME 


006773 


010545 


007074 


1 35 604 






ADD 










'> 


**» 


ENTER 












** * 


R7 - > 


006774 


0 1 0545 


007022 


t 35802 


u 


. RV3C : 


ADD 


006775 


0 1 0547 


007003 


1 25S20 






ADD 


00877 6 


O 1 0547 


007004 


12562 1 






ADD 


006777 


135542 


000380 


132781 






BI C 


0O70OO 


0 1 3740 


007226 


1 2B601 






MOV 


00700 1 












ASSUME 


00700 1 


000550 


007025 


1232 1 1 






ADD 


007002 


01 0547 


007005 


135572 






ADO 


007003 


1 04 840 


0OO377 


OOOOOO 






AND 


0O7004 


010S4S 


00701 1 


1 33073 






ADD 


00700S 


010S47 


007005 


1 256 1 3 






ADO 












« « * 


IF WRI 


007006 












ASSUME 


007006 


0 13440 


030000 


00701 6 






NOP 


OO7O07 


0 1 054S 


007022 


134 123 






ADD 


0070 1 0 


0 1054 7 


007002 


1 3557S 






ADO 


0070 1 1 


0 1 3440 


0 1 0000 


1070 16 






NOP 


0O70 1 2 


0 10545 


007026 


135574 






ADO 


0070 1 3 


03354 1 


003O01 


1320 14 






BIS 


007O 1 4 


0 13440 


oooooo 


1 1 4205 






NOP 


0070 1 S 


0 13440 


oooooo 


1 32014 


u 


. RV3B : 


NOP 


0O701 6 


0 13740 


007250 


1 25S74 


u 


. RV3D ; 


MOV 


0070 1 7 


1 3044 1 


OOOOOl 


135 620 






INC 


007020 


0 13740 


007254 


135574 


u 


. RVUX : 


MOV 


00702 1 


0 1 7440 


00300 1 


127777 






COM 
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; NOW SWITCH TO THE UPPER PROCESSOR TO SET UP TO READ A BLOCK OF RCT 

; THIS STEP IS INVOKED AT ITS MAIN ENTRY TO START A READ, AND IS ALSO INVOKED 

: AT A SECONDARY ENTRY TO READ SUCCESSIVE COPIES OF THE RCT BLOCK IN CASE 

i AN UNCORRECTABLE READ ERROR OCCURS. THIS STEP IS PERFORMED IN THE UPPER 

; PROCESSOR BECAUSE THE L BN - - > C Y L /GRP /TRK CONVERSION ROUTINES ARE HERE 

l«NOTE> THIS SECTION IS ENTERED FROM MANY OTHER SPOTlS IN THE REVECTORING CODE - BEWARE I 



#SDI . ftC , UBAR\N , BAR %CftLL S.LDR1 
#<LON IB*256 . > , R r %CALL S . SWB 1 
#RVCRTV,BAR %CALL S.STRI 

SDI.L2,E9,SDI.Lt'l't 

#SD I . L2 , UBAR , Q , BAR %CALL LDR2R1 
*RCTBLK,BAR %CALL S.LDRS 

«2 , RS 

«RVCBUF,BAR %CALL S.LDR7 



GET WORD CONTAINING * COPIES OF RCT 
ISOLATE # COPIES/SWAP BYTES 
STORE IT AWAY AS THE RETRY COUNT 
MAKE SURE SEQUENTIAL 
R2,Rl!rST LBN OF RCT 

GET OFFSET TO DESIRED RCT BLOCK IN RS 
[U52EC2nEC0*t IBIAS TO SET PAST RCT HOR BLKS 
GET POINTER TO REVECTOR BUFFER IN R7 



o 



RS , R1 
R2, R2 



LBNMSK , EO , LOBVT 



(R2,RII, RCT SIZE IN RS , R7 - 
; ADD RS TO (R2,RI ) 



> BUFFER. TO TRY NEXT COPY ««« 



1R2.R1); CHAR, UBAR-->SOI CTL BLK 
; MAKE SURE MASK IS LO BYTE 



#SDI . I 2 , UBAR\N , BAR %CALL S.LLBO ; [ VOS 1 GET LBN'S/TRACK IN R0<7:a> 



ENTER HERE WITH BN IN (R2,R1), RO s B L OCKS/ T RACK 
BUFFER, UBAR --> SD I CTL BLK 

*SDI . P« , UBARNN , BAR r.CALL S.LD10 
#BUF . HL , R7\N , BAR '/.CALL S.STR1 
#BUF . HH , R7\N , BAR %CALL S.STR2 
#HDCDD,R2 %CALL U.IOPX 

«RVCBUF,BAR %CALL S.L0R7 

S . CYLH, EO. S . CYLL'l' I 
*S . CYLH, R10.0. BAR XCALL LDR2RI 
*BUF . TA. R7\N, BAR %CALL S.LDOQ 
#HI8YT . « 

#SDI . CL , USAR^N, BAR %CALL U.IDPE 
«>BUF . TA, R7\N, BAR %CALL S.ST09 
TE COMMAND THEN REFILL BUFFER «>» 

WRITCD , LT , 0 

°/.JNNEG U.RV3D 
#S0 I . PO. UBARNN , BAR %CALL CKWRER 
#BUF . BP . RTNN , BAR */.CALL S.LDRS 
7.J2RO U.RV3D 
BAR %CALL S.LDR1 



GET MSCP PACKET POINTER INTO RIO 
SAVE LO BLK NUMBER 
SAVE HI BLK NUMBER 

ELIMINATE HEADER TYPE AND CONVERT IT 
RESTORE BUFFER PTR TO R7 
MAKE SURE SEQUENTIAL 
R2. Rl :CVL INDER NUMBER 

GET SDI LEVEL 1 CMD + HEAD NUMBER 
ISOLATE LEVEL t COMMAND FOR U.IDPE 
MOVE CYLINDER TO S D I . C L -tS D I . C H . SET SEEK 
SAVE SDI LEVEL 1 CMD * HEAD # IN BUFFER 



fSD I . ES , UBAR\N , 
#RVWRI T , R 1 , BUF 



#RVECUP , BAR 



#RVCFLG . 
R1 , BUF 



7.CAL L 

■/.JMP 

%CALL 

%CALL 

%CAL L 

%CALL 

%RET 



U . VAXP 
U . BFLC 
U . VAXP 
S . LDRI 
S.STRI 
S . LDR I 



MAKE SURE WRITE CODE IS NEG 
IF READ THEN CONTINUE 
SET UP OPCODE FOR U.BFLC 
[16KJR3:BUFFER PTR 

[16K1IF NEO 0 THEM JUMP TO REFILL BUFFER 
[ 1 6K ] R 1 = EXTENDED STATUS 
I16K1SET REVECT WRITE FLAG/CHK FOR VAX KLUDGE 
[16KJG0 REFILL BUFFER 
[US2EC2ICHK FOR VAX CLUOGE AGAIN 
(UQAIGET PROCESS VECTOR 

1 UQAl INCREMENT IT a RETURN TO UPROC IDLE LOOP 
[UQAJGET UPPER/DRIVE FLAG 
lUQAlSWITCH TO D . PRO C/ RETURN 
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AT THIS POINT, WE HAVE (WITH LUCK) READ A BLOCK INTO RVBUF 
I 1 BKIBUF . ST IS SET 
AS FOLLOWS: 

BFULL+BLAST SECTOR HAD NO ERRORS 

BFULL+BLAST-fBECC SECTOR HAD AN ECC ERROR 

BFUL L+BLASTtBECC+BGRUP SECTOR COULD NOT BE READ 

THIS STEP INITIATES CORRECTION AND/OR RETRY ON ERRORS, AND PERFORMS 

THE RCT SCAN IF THE SECTOR DATA IS GOOD, 



NOTEI ! 











U 


RVCB: 


; NOP 


(PRUPF 






1 ooooo 












WRPFLG 


! BI T 1 B 






007022 


013740 


00722B 


125S01 


U 


RVS7: 


MOV 


*RVCBUF.BAR 


%CALL 


S . LDR7 


007023 


OtOS47 


007001 


13SS75 






ADD 


#BUF .ST. R7\N , BAR 


%CALL 


S . LDR2 


007024 


1 14S42 


000020 


010000 






BIT 


iHBECC . R2 






00702S 


014S42 


010001 


1 17033 






BIT 


#BGRUP . R2 


KJZRO 


U . RVSA 


00702B 


014S42 


010004 


107031 






BIT 


#BNXCOP . R2 


KJZRO 


U . RVSJ 


007027 


03S543 


013004 


1 17140 






BIC 


«BNXC0P.R2.BUF 


%J2R0 


U . RVFH 


007030 


01 3440 


OOOOOO 


107047 






NOP 




%JMP 


U . RVSW 












*«* 


RCT DR 


RBN BLOCK NUMBER 


AND ECC 


ERROR 


00703 1 


034442 


oeooo2 


078450 


U 


RV5J: 


CLR\F 


R2 


XCNUPF 


ECCC 



007032 033760 010350 057041 



007033 
007034 
00703S 
007036 
007037 
007040 

007041 
007042 
0O7043 
007044 
007045 

007046 
007047 
0O7OSa 

0070S 1 
0O70S2 

0070B3 
0070B4 



007054 
007055 
007056 



0 10547 
033743 

0 13440 
1 33740 
01 6S03 
033740 

01 3740 

1 1454 I 
013440 
1 30S4 1 
034446 

010S4S 
01344O 
013740 
03 1 440 

0 13440 



THIS CODE IS ALSO USED TO CLEAN UP AFTER THE FINAL READ/WRITE OF THE REVECTOR TARGET 

[U52EC2IACTUALLY DONE IN THE DISPATCH VECTOR... 

[US2EC2I RCTOFF FLAG. SET IF WE WRAP AROUND RCT 

GET BUFFER POINTER IN R7 
IISKIGBT BUFFER STATUS IN R2 
CHECK FOR ECC OR OTHER ERRORS 
BRANCH ON NO ERRORS. CHECK ERROR TYPE 
[U52EC21IF BECC ONLY THEN DO CORRECTION 
[U52EC21IF BNXCOP EO 0 THEN FATAL ERROR 
[U52EC21 ELSE GO TO NEXT COPY 
ONLY CORRECT IF RCTII »•« 

[U52EC21IF NOT RBN THEN DO ECC CORRECTION 
IU52EC2I ELSE FAKE SUCCESS SO 

[US2EC2IWILL CORRECT AND RETRY IF NECESSARY 
#<ST . DAT ! SC . ECO , RO 7.JH1K0 U.RVSX; IF NOT CORRECTED THEN GO DO RECOVERY 

- NO ECC ERRDRS/ECC CORRECTABLE OR RBN - FAKED ECC CORRECTION - CALCULATE AND CHECK 



007002 
080 105 
007002 
OOOOO 1 
00O003 
0101 12 

007220 
000004 
010000 
0003 7 7 
000006 

007O03 
06OOO0 
007220 
010000 
O 1 3000 



1 35575 
11706 1 
OOOOOO 
13S220 
OOOOOO 
1 5706 I 

1 35S74 
01OO0O 
01 7046 
1 3SS20 
1 17054 

13S6ie 
107 1 40 
1 25604 
1 57052 
1 47 1 40 



MOV\T 
RCT BLK 
ADO 
MOV 
MOV 
MOV 
XOR 
MOV\F 



<»BUF . BP , RTNN , BAR '/.CALL S.LDR2 
#EDSEED.R3 %JUPF U.RV5Z 

R2 , BAR 

«SECSZ,RO %CALL U.CKEB 

I BUF ) , R3\N 

#<ST . CNT I SC . EDO , RO '/.JZRO U.RV52 



R2=BUFFER POINTER 

[U52EC21IF RBN I/O THEN SKIP 

I U52EC2 ] BAR= DATA BUFFER PTR 

ROsWORD COUNT/GO CALC EDC IF ECC CORRECTED 
IF EDO'S EQ 
; [U52EC2] THEN CONTINUE/ ELSE EDC ERROR 



RCT BLOCK ECC OR EDC ERROR - CHECK IF RECOVERY EXHAUSTED <«> 



U .RVSV: 
U . RVSW: 



010545 007077 125600 U.RV5R: 



MOV VRVCRTY.BAR %CALL 

BIT OBITtO.RI 

NOP %JNZRO 

ADDC #377, R1 %CALL 

CLR R6 XJMP 

RETRIES FAILED - GO TO NEXT COPY *«« 

AOD #SDI . SW, UBARNN , BAR %CALL S.STRO 
NOP %JUPF U.RVFH 

MOV IDRVCRTY , BAR %CALL 

DECXF RO XTZRO 

MDV\F RO.BUF '/.JZRO 
RCT NEXT COPY RETRY CODE ««« 

ADD *SD I . RV , UBAR\N , BAR '/.CALL 

ASSUME BUF . HH . EQ, BUF . HLt 1 



S . LDRI 

U. RVSY 
S.STRI 
U . RVST 



. LLBO 



U.RVFH 



. LDR6 



R1 iRETRV/RECOVERV WORD 
IF RETRIES EQ MAX 

THEN GO TO NEXT COPY (IF RCT) 
RESET RVCRTY 
CLEAR R6/G0 DO RETRY 

(IBKlSAVE MSCP STATUS 

[US2EC21IF RBN THEN FATAL ERROR 

[ U52EC2 I ERROR READING RCT/GET COPY COUNT 

IF EQ 0 THEN DON'T DECR 

[16K1IF EQ O THEN FATAL ERROR 

GET SIZE OF RCT IN RS 
MAKE SURE SEQUSNTIAL 



THIS POINT ENTERED TO CONTINUE FROM U . RV7A 



000547 
0 1 3740 
0 17740 



007004 
OS7250 
00305 1 



12321 1 
1S6771 
OOOOOO 



ADD 

MOVVF 

COM 



#BUF . HH , R7 , 0 , BAR '/.CALL 
#RVECUP,BAR '4JUPF 
»<-V.RVC3-1>«L0BVT,BUF 



LDR2R1 
U . RVSA 



R2,R1=LBN OF BLOCK IN ERROR OR FINAL SEEK 

[ UOA ][ U52EC2 ] BRANCH IF THE TARGET I/O IS BEING 

CHANGE uproc PROCESS VECTOR [raell] 



RET IIBD 
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007057 
007060 



013740 
031 4S0 



0072S2 
003010 



007O61 034440 060000 



O07O62 
007O62 
O07O63 
0070S4 

oo7oes 
oo7oee 

007067 
007070 
007O71 
007072 
O07072 
007072 
007073 
007073 
007074 
007O7S 
007078 
007077 
007 1 OO 



007 1 O 1 
007 1 02 
007 1 03 
007 1 04 
007 1 05 
007 10B 
007107 
007 1 10 



003740 
0 10547 

0 1 3740 
133542 
000 146 

1 1 4540 
1 1 0043 
033710 



007 1 3 1 
007002 
007222 
000040 
O 1 OOOO 
000 1 77 
O 1 7003 
000003 



12S602 

1 O 67 7 1 



1332 11 
135576 
1 2 5 600 
0 1 0000 
107 101 
000000 
007076 
010000 



MOV #RVECDP,BAR %CALL S.LD10 

OEC R10,R10,BUF %JMP U.RV3A 

>>> RCT SECTOR IS GOOD 

.RV5Z: CLR RO 



CHANGE dproc PROCESS VECTOR 
ANO GO REREAD 
SEARCH IT FOR REVECTOR LBN, EMPTV OR END •«< 



Irael I 1 
I rael 1 1 



1 3SS50 O1OO20 117 114 



018 142 
010043 
01 650 1 
132440 
030560 
1 1 6S40 



0 13740 
13044 1 
0 1 3740 
1 34546 
O 1 3740 
0 1 7740 
013740 
0314S0 



O30010 
017003 
000003 
01 OOOO 
O30OO2 
000001 



007 2 24 
OOOOO 1 
007222 
003200 
007250 
00305 1 
007252 
003010 



117 111 
047O78 
01 OOOO 
107128 
057 1 00 
1 1 7066 



125574 
1 35620 
OOOOOO 
0 1 OOOO 
OOOOOO 
OOOOOO 
1 25602 
1 1 8762 



ASSUME 

MOV 

ADD 

MOV 

SIS 

RVSB^ ADD 
BIT 
ADDC 
MOV 

ASSUME 
ASSUME 
BIC 

ASSUME 
XOR 
ADD\P 
XOR 

RVSC: NEC 

ADO\T 
XOR 



%CALL 


L0R2R1 


%CALL 


S 


L0R3 


%CALL 


s 


LDR6 


%JZRO 


u 


RVSD 


%JNZRO 


u 


RVSC 



RVCBNH , EO , RVCBNL+ 
#RVCBNH , 0 , BAR 
#BUF . BP . R7\N , 
#RCTOFF , BAR 
#RCT . PR . R2 
RO, R6 , 0 
#HIBYT-WRPFLG 
0 , R3\N , BAR 
( BUF I , RIO 
RCT . MT , EO , 0 

<-RCT.SE-1>4RCT.PR,E0,0 
#<RCT . S8 -RCT . PR> , RIO XJZRO 
RCT . EN. eO, 100000 
R10.R2\N %JMSB 
0,R3\N.BAR %JN2R0 
(BUF) , RINN 

RO %JZR0 
*2,R0 %TNMSB 
#400,R0\N %JMP 



[US2EC21IF RBN THEN RETURN TO RV7A 

[U52EC21 OTHERWISE INIT RCT SEARCH DELTA 

MAKE SURE SEQUENTIAL 

R2/R1=HI/L0 LBN TO REVECTOR 

GET POINTER TO RCT DATA IN R3 

GET INITIAL OFFSET TO SEARCH FROM IN R6 

CONVERT LBN INTO RCT PRIMARY CODE, * CLR Z 

BRANCH IF NO HITS, COMPUTE NEXT WORD OFFSET 

[U52EC21 TEST FOR WORDPAIR OUT OF RANGE 0-376 

OFFSET INTO RCT, BR IF OFFSET OUT OF RANGE 

GET HIGH-OROER WORD OF PAIR FIRST 



TREAT PRIMARY A 
; IF EMPTV THEN 



2DARY CODES IN 
NO REPLACEMENT 



RCT THE SAME 



RV5F 
RVSC 



COMPARE HI WORDS 
GET LO RGT WORD 



BR IF END OF RCT, 
BR IF NOT EQUAL / 
COMPARE LOW WORDS 
BRANCH IF MATCH, ADVANCE DELTA 
DELTA GOES O , 2 , - 2 , 4 , - 4 , 8 , - 8 , . . . 
UNTIL IT HITS 258 (BLOCK IS EXHAUSTED) 



THIS RCT BLOCK IS EXHAUSTED 



U . RVSD : 
U . RV5E : 



MOV 
INC 
MOV 
AND 
MOV 
COM 
MOV 
DEC 



#RCTBLK,8AR %CALL 
R1 %CALL 
#RCTQFF . BAR 
•WRPFLG , RS , BUF 
#RVECUP , BAR 

. RVC3 - 1 >aLOBYT , BUF 



GO TO THE NEXT ONE «<> 



LDRl 
STR1 



iKRVECDP , BAR 
R 1 O, Rl 0 , BUF 



XCALL 
%JMP 



. LD10 
. RVC3 











; * * « 


END OF 


RCT DETECTED - 


WRAP BACK 


TO 


BEGINN 


0071 1 1 


01 3740 


007224 


1 25630 


U . RV5F : 


MOV 


#RCTBLK , BAR 


% C A L L 


5 . 


CLRB 


007 1 1 2 


1 1 4546 


000200 


OOOOOO 




B I T 


#WRPFLG , R6 








007 1 1 3 


133548 


010200 


107103 




BIS 


#WRPFLG , R6 


% J ZRO 


U . 


RV5E ; 


007 1 1 4 


0 13740 


007 1 32 


125573 


U . RVFE : 


MOV 


#RVCTA,BAR 


%CAL L 


s . 


LDRO ; 


007 1 1 8 


134540 


000037 


OlOOOO 




AND 


#1 7400 , RO 








007 1 1 6 


1 36540 


000027 


010000 




XOR 


OREAOCD , RO 








007 1 1 7 


033760 


0101 10 


047141 




MOV\T 


»<ST . DAT ISC . HOR> , RO %dNZRO 


U . RVPB 


007 1 20 


0 10547 


007001 


1 35573 




ADO 


*BUF .ST, R7\N , 


BAR %CALL 


s . 


LDRO 


007 1 2 1 


033540 


003040 


OlOOOO 




BIS 


*BRCTS , RO, BUF 








007 1 22 


0 13740 


0072SO 


OOOOOO 




MOV 


*RVECUP , BAR 








007 123 


01 7740 


003047 


0 1 OOOO 




COM 


#<<-V.RVC7-1>aL0BYT>,BUF 




007 124 


01 3740 


0072S2 


135574 




MOV 


#RVEC0P , BAR 


%CALL 


s . 


LDR 1 ; 


007 1 2S 


1 3044 1 


003001 


1 27777 




I NC 


Rl , R 1 , BUF 


%RTN 







GET THE RCT BLOCK OFFSET 
AND INCREMENT IT 

POINT TO INTRA-BLOCK OFFSET WORD IN MEMORY 
(U52EC212ER0 OFFSET WHILE PRESERVING WRAP FLAG 
[UOAlBARsPTR TO PROCESS VECTOR WORD/RET 
CHANGE uproc PROCESS VECTOR traell] 
CHANGE dproc PROCESS VECTOR Iraell] 
AND GO REREAD [rasl 1 ] 

[U52EC2] BACK TO RCT READ STEpiraell] 

ING, BUT ONLY ONCE... »»« 
CLEAR BLOCK OFFSET WITHIN RCT 
SEE IF WE HAVE DONE THIS ALREADY 
IF NOT, CONTINUE AT BLOCK 0 OF RCT 
[EERREOGET REAL TIME COMMAND 
[EERREOMASK IT 
[EERREC]WAS IT A READ? 
: lEERREClIF NOT, BRANCH 
lEERREC ] ELSE , GET STATUS 
(EERREOSET RCT SEARCHED ANO EXIT 
[EERRECINDW SKIP STEP 6 FOR U 
lEERREC] 

[EERRECISKIP STEP 6 FOR 0 
[EERREC] 



007 1 26 
KDBUP 



: COME HERE IF WE ACTUALLY FIND THE DESIRED LBN IN THE RCT (GLORY BE I I ) ««« 

: *** 0 s WORD OFFSET INTO RCTBLK *** 
U.RV5G: AND\R |»376,0,R3 



000376 OOOOOO 
KDB80. MICROCODE. ,22-APR-l988 11 : 16:48.97 
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007 1 27 


0 13740 


007224 


1 2SS74 


MOV 


MRCTBLK , BAR 


%CALL 


S . 


LORl 


007 1 30 


0O374O 


OOOO 1 1 


1 2SS0 1 


MOV 


#,9 . . 0 


%CALL 


s . 


RRRl 


0071 31 


00SS4 1 


000 1 77 


OOOOOO 


BIC 


#177, Rl ,0 








007 1 32 


038042 


OOOOOl 


OOOOOO 


XOR 


Rl . 0 , R2 








0O7 1 3 3 


1 33542 


0001 40 


137151 


BIS 


fRBNCOD , R2 


%CALL 


u . 


RVRT 


007 1 34 


03304 1 


000OO3 


OlOOOO 


BIS 


R3,0.RI 








007 1 35 


0 1 0545 


007003 


1 25630 


ADO 


' OSDI .SW,UBAR\N,BAR %CALL 


s 


. CLRB 


O07 1 38 


01 0545 


007087 


125573 


ADD 


#S0 I . RT , UBAR\N 


BAR %CALL 


s 


.LDRO 


007 1 37 


034540 


000077 


1 16774 


AND 
. P^AGE 


ORBNMSK, RO 


%UMP 


u . 


RVSC 
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GET RCT BLOCK OFFSET 
MULTIPLY BY 128 

ISOLATE LOW-ORDER PRODUCT IN Q 
AND HIGH-OROER PRODUCT IN R2 

IEC0#1IADD RBN HEADER TYPE TO HI RBN/RESET BUF . TA 
[U82eC21 [EC0#1 ]COMBINe ITEM OFFSET INTO LO RBN 
IUS2BC31ZAP ERROR CODE (IF ANY) 
GET RBN'S/TRACK IN R0<5:0> 
ISOLATE RBN'S/TRACK IN RO 



KDBUP 
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007 1 40 
0O7 I 4 1 
0O7 1 42 
007 1 43 
007 144 
O07 I 4S 
007146 



007 147 
007 1 47 
0071S0 
007 1 50 



007 1 5 1 
007 1 S2 



010545 
01 3440 
O10545 
03354 1 
01374O 
03744 1 
13SS41 



003740 
000S47 



01 3740 
010547 



007003 
OOOOOO 
007026 
003020 
007254 
000001 
003200 



007 131 
007003 



007132 
007005 



135573 
127 147 
135574 
134574 
135574 
OOOOOO 
137777 



1 332 1 1 
I I 32 I 3 



1 25573 
115616 



U . RVFH : 
U . RVFB : 



; ««* 
U . RVRL 



ERROR ROUTINES AND SUBROUTINES »«< 

FATAL ERROR EXIT (RBN OR RCT LBN) >«> 
ADD *SDI . SW, UBAR\N, BAR %CALL S.LDRO 

NOP %CALL U.RVRL 

ADD «SDI . ES , UBAR\N , BAR %CALL S.LDR1 

BIS #RVACTV , R1 , 8UF %CALL U . DERE 

MOV #RVCFLG,BAR %CALL S.LDR1 

COM R1 

BIC #BIT16 , R1 , BUP %ReT 



ROiPATAL ERROR STATUS 

[US2EC21 [EC0«1 IGET ORIG LBN IN B UF . H L /B UF . HH 
[ U52EC2 1 R1 : EXTENDED STATUS 

I U52EC2 11 1 6K ] SET REVECT ACTIVE/GO DO LOGS, ETC 
[UOAlRliPROC FLAG 
(UOAISWITCH TO D.PRGC 
[UOAICLEAR ERROR BIT/RETURN 



o 



RESTORE ORIGINAL LBN TO BUFFER CONTROL AREA POINTED TO BV R7 <«« 



ASSUME <RVCBNH*17>,E9,<RVC8NLal7>+1 

MOV IVRVCBNH , 9, BAR %CALL L0R2RI 

ASSUME BUF . HH , EO . 8UF . HL-)- 1 

ADD #BUF . HL , R7, «, BAR %JMP STR1R2 



RESTORE ORIGINAL BUF . TA >>> 

MOV #RVCTA,BAR %CALL 

ADD *BUF.TA,R7\N.SAR %JMP 
. PAGE 



S . LDRO 
S.STRO 



MAKE SURE AUTO INCR WILL WORK 
R2,R1:SAVED ORIGINAL LBN 
MAKE SURE SEQUENTIAL 
RESTORE ORIGINAL LBN/RETURN 



ROtORIGINAL BUF . TA 
RESTORE TO BUFFER/RETURN 
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WE COME HERE WHEN THE OPERATION ON THE REVECTOR BLOCK IS COMPLETE. 
AND EITHER RETRY OR POSITION BACK INTO THE STREAM OF USER I/O 



TO CHECK FOR ERRORS 



;NOP IPSUPF %JMP U.BV57 I US 2 EC 2 ] ACT UAL L Y DONE IN DISPATCH VECTOR., 

U.RV57 RETURNS CONTROL AT U.RV7A IF EVERYTHING IS KOSHER ««» 

SUCCESS AT LASTl!! - WE HAVE PERFORMED THE ORIGINAL I/O ON THE RBN «»« 



007 1 53 


034448 


000006 


137151 


U.RV7A: CLR 


R5 '/.CALL 


U 


. RVRT 


RESTORE BUF.TA (IN CASE RETRY) 


007 154 


0 13740 


007230 


135573 


MOV 


#RVCEBF,BAR '/.CALL 


S 


. L DRO 


RESTORE BUFFER STATUS 


007 155 


1 38540 


000 1 00 


127 147 


XOR 


#SFULL,RO '/.CALL 


U 


.RVRL 


FLIP FULL FLAG/RESTORE ORIGINAL L8N 


007 156 


010547 


007000 


1256 16 


ADD 


«8UF . NL , R7\N , BAR '/.CALL 


s 


. STRO 


THIS SETS BECC-O AND RESTORES OLD BLAST 


007 157 


010547 


007O0 1 


1 25574 


ADD 


#BUF . ST , R7\N , BAR %CALL 


S 


. LDR1 


IcnOS) LOOK AT THE STATUS 


007 1 60 


0 1 454 1 


0OOO40 


OOOOOO 


B I T 


#BRCTS , R 1 






(chOSl SEE IF LBN NOT IN RCT 


O07 1 6 1 


01 3440 


010000 


017054 


TST 


RO '/.JHZKO 


u . 


RV5T 


[cnOS] IF SET, BYPASS SDI.DB UPDATE 


007 t 62 








ASSUME BLAST , EQ, 8 I T 1 5 






MAKE SURE BLAST IS MSB FOR CHECK 


007 1 62 


010545 


037007 


0356 1 6 


ADO 


#SDI .DB.UBAR\N,BAR %CNMSB 


S.STRO 


IU52EC2IIF NOT LAST THEN ADVANCE 


















IU52EC2]BUPR PTR PAST REVECTORED BUF 










: ««« SEEK 


SACK TO THE USER'S OLD CYLINDER - MUPF IS SET TO INDICATE THIS. 


0071 63 


013440 


OOOOOO 


1 1 7054 


NOP 


iiJMP 


u 


. RV5T 


CO FAKE AN ERROR RETRY TO POSITION 

THE DISK THE SAME AS WHEN THE REVECTOR STARTED 
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007375 177777 177777 177401 



007377 000000 000000 000777 



or g 
word 

org 



NOTE: This 3 word (word = 43 bits) pattern is used by test 
engineering. It should never be moved. The point 
is to have an a11 1 and an all zero bit pattern for 
each of the six bytes. This is complicated by the 
fact that parity must be maintained across the 48 bits 
as diagnostics will fail even if these are not executed. 
Byte 0 is the least significant byte in my comments below. 

7375 

1 77777 , 1 77777 , 177401 
7376 

000000,00000 1,000000 ; OS in bytes S,4,3, 1.0 (not 2) 

7377 

000000,000000,000777 ; 1 in byte O, 0 in byte 2 



in bytes 5,4,3,2,1 [not 0) 
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VECTOR TABLES 



1 3440, 0 , <B IT1 5 + BI T1 2*SE0ERR> 



THE PAR (Pipeline Address Register) IS FORCED HERE TO THE LO VECTOR 
TABLE AND TO THE HI VECTOR TABLE DURING THE PAR TEST. 

NOTE: THE LOCATION LOPAR ("H0F03) AND HIPAR (*H0FFC1, WHICH ARE USED 
IN THE PAR TEST, MUST NOT B 



007403 013440 


OOOOOO 


1 1 7774 


LOPAR : 


NOP 


%JMP 


H IPflR 


; JUMP TO HIPAR 








; 
; 
; 


Read transfer vet 


:tor tabta 







sfer table for u 1 1 ra - opt i mi zed re 



007404 


131545 


00OO1O 


1 15703 


SUB 


»S . 


, UBAR 


%JMP 


BIRDOO 




UBAR, 


enter 


proper 


loop 


007405 


13 1545 


00OO1O 


I0S720 




#8 . 


,UBAR 




BIR001 


; predecr 


UBAR, 


enter 


proper 


loop 


007406 


1 31545 


0000 


0 


1 1 573S 




#8 . 


, UBAR 


%JMP 


BIRD02 




UBAR, 


enter 


proper 


loop 


007407 


1 3 1545 


0000 


0 


IOS7S2 


SUB 


#8 . 


, UBAR 


SJMP 


B1RD03 


; Pr edecr 


UBAR, 


ent er 


proper 


1 OOP 


0074 1 0 


13 1545 


oooo 


0 


1 05767 


SUB 


#8 . 


, UBAR 


% JMP 


BIRD04 


; Predecr 


UBAR , 


ent er 


pr oper 


1 OOP 


0074 1 1 


1 3 1 S45 


oooo 


0 


1 1 8004 


SUB 


#8 . 


, UBAR 


% JMP 


BTRD05 


: Pr edecr 


UBAR, 


ent er 


pr oper 


loop 


0074 1 2 


13 1545 


0000 


0 


106021 


SUB 


#8 . 


, UBAR 


% JMP 


B I RD06 


; Pr edecr 


UBAR. 


enter 


proper 


1 OOP 


0074 t 3 


1 3 1545 


oooo 


o 


106036 


SUB 


#8 . 


, UBAR 


% JMP 


B I RD07 


; Predecr 


UBAR, 


enter 


proper 


loop 


0074 1 4 


13 1545 


oooo 


0 


1 15676 


SUB 


#8 . 


, UBAR 


•/.JMP 


B I RD08 






enter 


proper 


loop 


0074 1 5 


13 1545 


oooo 


0 


115712 


SUB 


«8 . 


. UBAR 


%JMP 


S I RD09 


; Pr edecr 




enter 


proper 


loop 


0074 1 E 


13 1545 


oooo 


0 


115727 


SUB 


#8 . 


. UBAR 


•/.JMP 


B I RD 1 0 


; Predecr 


UBAR , 


ent er 


proper 


1 OOP 


0074 1 7 


13 1545 


oooo 


o 


115744 


SUB 


#8 . 


, UBAR 


•/.JMP 


B I RD 1 1 




UBAR 


enter 


proper 


1 OOP 


007420 


13 1545 


oooo 


0 


1 0S7S 1 


SUB 


»S . 


, UBAR 


r.JMP 


B I RO 1 2 


; Predecr 


UBAR , 


enter 


proper 


1 OOP 


00742 1 


13 1545 


oooo 


0 


105776 


SUB 


1*8 . 


, UBAR 


iiJMP 


BIRD13 


; Predecr 


UBAR , 


ent er 


proper 


1 OOP 


007422 


13 1545 


oooo 


0 


1 1 601 3 


SUB 


#8 . 


, UBAR 


%JMP 


BIRD14 




UBAR, 


enter 


proper 


1 OOP 


007423 


13 1545 


oooo 


o 


106030 


SUB 


#8 . 


, UBAR 


XJMP 


BIRDIS 




UBAR, 


enter 


proper 


loop 














* * * * 


» * * Pop 


mec han i sm 
























This is 


t he 


addr ess 


#POP plus 


PAR 74XX 


(octal ) . 


Thi s 


i s 







007424 013440 OOOOOO 127777 POP 1 : 



Pop mechanism. This is uS' 
PTE i s det ect ed . 



ed t o unwrap ttie stack when an invalid 
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PACE 330 



007425 013440 000000 115312 PaP2: NOP 

.paga 



%JMP U.INVA ; drop u.gatp ret 
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TABLE NAME: 
UTSTBL 



FUNCTIONAL DESCRIPTION: 
THIS table contalr 



U-PROC tests that 



00002 6 








TESTBL 




7400 












007426 


034447 


000007 


1 10077 


UTSTBL : 


CLR 


UER 


XJMP 


TO 


LOOP 


U-PROC TEST 




007427 


034447 


0OO007 


1 10102 




CLR 


UER 


%JMP 


T 1 


LOOP 


U-PROe TEST 




007430 


034447 


000007 


1 10132 




CLR 


UER 


XJMP 


T2 


LOOP 


U-PROC TEST 




0O7431 


034447 


000007 


10013« 




CLR 


UER 


%JMP 


HU . T3 


HANG 


U-PROC, LET 


D-PRDC LOOP 


007432 


034447 


0O0007 


1001 3e 




CLR 


UER 


%JMP 


HU . T4 


HANG 


U-PROC, LET 


D-PRDC LOOP 


007433 


034447 


0OOO07 


10013S 




CLR 


UER 


XJMP 


HU. T5 


HANG 


U-PROC, LET 


D-PRDC LOOP 


OOT434 


034447 


000007 


100135 




CLR 


UER 


%JMP 


HU . T6 


HANG 


U-PROC, LET 


D-PRDC LOOP 


007435 


034447 


OOOOO? 


1 10145 




CLR 


UER 


XJMP 


HU . T7 


HANG 


U-PROC, LET 


D-PRDC LOOP 


007436 


034447 


000007 


1 10146 




CLR 


UER 


%JMP 


T8 


LOOP 


U-PROC TEST 




007437 


034447 


000007 


1 10152 




CLR 


UER 


%JMP 


HU . T9 


HANG 


U-PROC, LET 


0-PROC LOOP 


007440 


03370 1 


000003 


010000 


SETHVR: 


MDV 


(BUFI ,R1 






ImjtOEl get the 


hardware revision 


00744 1 


033243 


000003 


010000 




MOV 


0, R3 






[rajt06) save q 




007442 


003740 


000010 


1 3550 1 




MDV 


*3 . , 0 


'/.CAL L 


S . RRR 1 


[ m jt OS ] r ot at e 


r1 to upper byt e 


007443 


003443 


000003 


0 1 OOOO 




MDV 


R3 , 0 






tmjtosl restore 




007444 


033140 


000001 


103370 




OR 


R 1 , RO 


%JMP 


STROLG 


(mjtosj Get the 


hardware revision 
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TABLE NAME: 

VECTAB 



(CONTROLLER HARDWARE ERROR, STATE ANO ERROR VECTOR TABLE) 



FUNCTIONAL DESCRIPTION: 

THIS TABLE CONTAINS ALL OF THE VECTOR TABLES FOR BOTH THE U . PROC 
AND D.PROC, CONTROLLER MICROCODE LOADING THE 'PAR' REGISTER IN PREPARATION FOR 
ENTERING THIS TABLE NEED ONLY LOAO THE LEAST SIGNIFICANT 8 BITS (LOW BYTE) 
OF THE REOUIRED OFFSET, THE CONTROLLER HARDWARE WILL FORCE THE MOST SIGNIFICANT 
S BITS (HI BYTE] TO ALL ONES. THE CONTROLLER ERROR DETECTING HARDWARE USES THE 
LAST 16 ENTRIES OF THE VECTOR TABLE ANO THESE ENTRIES MUST START AT ADDRESS 
OFFO HEX). A DESCRIPTION OF HOW THE HARDWARE FORMS THE VECTOR ADDRESS 
AND THE ERRORS DETECTED FOLLOW: 

ERROR VECTOR ADDRESS ■ GENERAL 

THE ERROR VECTOR ADDRESS IS "BIT ENCODED- BASED ON THE ERROR 
WHICH OCCURRED. IN ALL CASES, THE INSTRUCTION IN WHICH THE 

ERROR OCCURRED WILL COMPLETE, THE FOLLOWING INSTRUCTION WILL 
COMPLETE, AND THE NEXT INSTRUCTION WILL BE THE ERROR VECTOR. 

SEQ ADR BIT 03 OCTAL DECODE: 

0: D PROCESSOR 

1: U PROCESSOR 
SEO ADR SITS O2-0O OCTAL DECODE; 

0: NOT USED BV HARDWARE 

1: BI READ PARITY ERROR 2 

2j BI WRITE PARITY ERROR 2 

3= BCI PARITY ERROR 1 

4= NOT USED BY HARDWARE 

5= RAM PARITY ERROR 

6 = T I ME OUT ERROR 

7= CROM PARITY ERROR 

CONTROL MEMORY PARITY ERROR 

THE PROCESSOR WITH THE CROM PARITY ERROR WILL EXECUTE THE 
FAULTY INSTRUCTION, THE FOLLOWING INSTRUCTION. THEN THE ERROR 
VECTOR INSTRUCTION. THE SIGNAL "CROM PE L' WILL BECOME ACTIVE 
ON THE CYCLE FOLLOWING THE ERROR. THIS CORRESPONDS TO THE THIRD 
INSTRUCTION AFTER THE ERROR WHEN USING THE LOGIC ANALYSER. 
IF THE VECTOR ADDRESS HAS A PARITY ERROR, THE PROCESSOR 
WILL HANG. (UNTIL IT GOES AWAV) SO DISPLAY STATUS. 

TIMEOUT ERROR 

THE TIMEOUT CIRCUIT IS ENABLED WHEN EVER A SUCCESSFUL .lUMP IS 
EXECUTED. FALLING THROUGH TO THE NEXT INSTRUCTION RESETS THE 
TIMEOUT CIRCUIT. NOTE - TIMEOUT ERRORS DO NOT OCCUR ON THE 
UNIBUS PROCESSOR. 

*«««THE HARDWARE MUST BE CHANGED TO DISABLE THE UNIBUS T I MEOUT . « « « « < 



T IME = 
TIME = 
INST! 



< 1 SSOO . * 7/ 1 OOO . > 
< 1 6600 . «a/ 1 OOO . > 

< t 6SO0 . *7» 1000 . / INSTR> 



MSEC MINIMUM TIMEOUT 
MSEC MAXIMUM TIMEOUT 
INSTR MINIMUN 
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NULL AREA WITH JUMP TO ERROR ROUTINE (tPARITY) - JUST IN CASE ««« 

,FILL 13440, O, <B!T15+BIT12+SEQERR> : JUMP TO ERROR ROUTINE 

*HOFDS ; ORIGIN OFDS HEX 

; FDR THE LAST . IF 

NOTE - IF VECTAB SlZt CHANGES THEN THE PRECEED I N G .ORG MUST ALSO 
THE EQUATION IS ORG. VALUE : FE9H - SIZE OF VECTAB •*< 
START CONTROLLER VECTOR TABLE «*« 

REVECTORING STATE VECTORS - MUST START ON ODD WORD, 

CODE IN VECTOR IS TO STORE INCREMENTED VECTOR PTR BACK IN MEMORY 

UPRDC STARTS FIRST 











VECTAB 




















V . URVC 












007725 


01 3440 


00300 1 


107020 


V . RVCT 


MOV 


R1 , BUF 


%JMP 


U 


RVUX 


00772B 


013440 


000000 


116762 


V . RVC3 


NOP 




%JMP 


U 


RVC3 


007727 


01 3 440 


000600 


107022 


V . RVC5 


NOP 


IPRUP F 


%JMP 


u 


RVC5 


007730 


01 3440 


000400 


1 17022 


V . RVCT 


NOP 


USUPF 


%JMP 


u 


RV57 










V . RVC8 




















: *** 


DUP 


VECTOR TABLE « « t 








00773 1 


000550 


O0OOO7 


1 1 372S 


STDTBL 


ADD 


»<P . BONO- t > , R1 0 , Q XJMP 


u 


GSST 


007732 


114544 


000040 


103737 




BIT 


#DMBEG , RLL 


%JMP 


u 


EXSP 


007733 


033740 


000001 


102420 


U . STER 


MOV 


#ST . CMS , RO 


Sjmp 


u 


C2EP 


007734 


0 13740 


007 1 50 


1 03763 




MOV 


#MWQUE , BAR 


%JMP 


u 


DATA 


007735 


013740 


007 146 


113763 




MOV 


#MRQUE,SAR 


%JMP 


u 


DATA 


007736 


135544 


00006O 


1 02303 




BIC 


#<DXFC < DM8EG> 


,RLL %JMP 


u 


imex 


000006 








MAXSTC 




STDTBL 


















UNIBUS PROCESSOR XFC 


VECTORS <« 














XFCTAB 












0000 1 2 








XFCUPR 




XFCTAB+12 








007737 


03375 1 


OOOOO 1 


1 1 5407 


UP . XFC 


MOV 


#1 , R1 1 


%JMP 


UXFC 1 1 


007740 


03445 1 


00001 1 


1 1 5407 




CLR 


R1 1 


%JMP 


UXFC 1 1 


00774 1 


01 3740 


0070O7 


1 15423 




MOV 


«DMREGO , BAR 


%JMP 


UXFC 1 3 


007742 


033747 


007 1 4 6 


1 1 S427 




MOV 


#MROUE , R7 , BAR 


%JMP 


UXF 1 4A 


O07743 


033747 


007 1 50 


105427 




MOV 


#MWQUE , R7 , BAR 


% JMP 


UXF 1 4A 


007744 


033743 


000005 


1 05446 




MOV 


#5 , R3 


Xjmp 


UXFC16 


007745 


033740 


000026 


1 15454 




MOV 


#<163S4. - DM.BEOBLOBVT, 


RO 


%JMP 


00002 1 








XFCFIN 




- UP . XFC + XFCUPR 








007746 


033740 


000360 


105462 




MOV 


#DM..BEG'l'DSTSLaLOBVT, RO 


%JMP UXF 


000022 








XFCMAX 




-UP . XFC+XFCUPR 









[UQA)SYNCHR0NI2E UPPER PROCESSOR 
INITIATE READ OF RCT BLOCK 

( U52EC2 [SEARCH RCT BLOCK FOR REPLACEMENT 
( U52EC2 J CHECK OPERATION FOR ERRORS t RETRY 
FOR LAST STEP 



1:GET DUST STATUS COMMAND 
2:EXECUTE SUPPLIED PROGRAM 
3:EXECUTE LOCAL PROGRAM COMMAND 
4:SEND DATA COMMAND 
SsRECEIVe DATA COMMAND 
[16K16SAB0RT PROGRAM COMMAND 



XFC 11 - READ UNIBUS MEMORY 

XFC 12 - WRITE UNIBUS MEMORY 

XFC 13 - PERFORM ECC CORRECTION 

XFC 14 - SEND DATA 

XFC IS - RECEIVE DATA 

XFC 16 - CONVERT TO PHYSICAL ADDRESS 
[16K1XFC 17 - EXIT DM MODE 



XFC DONE VALUE 



8 ; [ 1 6K ] XFC 1 S - 
MAXIMUM XFC VALUE 



INCREMENT DUST STATUS 



007747 
007747 
007747 



ASSUME XFCMAX, EQ, 22 
ASSUME XFCFIN, £0,21 
ASSUME XFCUPR, EO, 12 
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OO77S0 


01 3740 


007275 


1 17440 


U . HWVR : 


MOV 


*BUFP49,BAR 7.JMP 


SETHVR 


GO 


STORE 


SW/HW VERSION #/RETURN 


00775 1 


033740 


OOOOOO 


O 1 OOOO 


U . SC I 0 ; 


MOV 


#0 , RO 




RO 


= 1.0 BYTE OF 1ST 


WORD 


007752 


133540 


000000 


123370 




OR 


##0,R0 %CALL 


STROLG 


OR 


IN HI 


BYTE/STORE 


007753 


033740 


OOOOOO 


0 1 OOOO 




MOV 


#0, RO 




RO 


:L0 BYTE OP 2ND 


WORD 


007754 


1 33540 


OOOOOO 


1 23370 




OR 


**0,R0 %CALL 


STROLG 


OR 


IN HI 


BYTE/STORE 


O077S5 


O33740 


OOOOOO 


0 1 OOOO 




MOV 


#0 , RO 




RO:L0 BYTE OF 3RD 


WORD 


0077SS 


133S40 


OOOOOO 


123370 




OR 


#1110, RO %CALL 


STROLG 


OR 


IN HI 


BYTE/STORE 


0077S7 


133740 


0O0OO1 


1 1S477 




MOV 


#CCLASS,RO %JMP 


U.MODL 


RO 


sCONTROLLER CLASS Jump to Insart modal [raa04 










i * « * 


NOTE - 


THESE HARDWARE ERROR VECTORS MUST 


START AT 


OFFOH «»« 












; * * * 


□.PROCESSOR ERROR VECTORS «>• 




















. ORG 


*HOFFO 






« « 


« IMPORTANT ••« 




007760 


033447 


000004 


11776 1 


E .WPE2 : 


MOV 


CRI,R7 !tJMP 


. ♦ 1 


0 


- NOT 


USED (BY 


HARDWARE ) 


00776 1 


134547 


000004 


107762 




AND 


#DFAIL,R7 %JMP 


. ♦ 1 


1 


- NOT 


USED (BY 


HARDWARE ) 


007762 


133547 


004O20 


117763 




BIS 


#ER . SRP , R7 , UCRD %JMP 


. + 1 


2 


- NOT 


USED (BY 


HARDWARE ) 


007763 


1 74547 


000020 


117767 




AND\L 


#ER.SRP,R7 %JMP 


U . ER 


3 


- NOT 


USED (BY 


HARDWARE 1 


007764 


173747 


004020 


107767 


E . RPE2 : 


MOV\L 


#ER . SRP , R7 , UCRD SJMP 


U . ER 


4 


- NOT 


USED (BY 


HARDWARE 1 


007765 


114544 


000002 


137777 




BIT 


#1 ND I AG , RLL %ReT 




S 


- NOT 


USED (BY 


HARDWARE ) 


007766 


1 70447 


000007 


107765 


CON . ER : 


INC\L 


R7,R7 XJMP 


. - 1 


t 


• NOT 


USED (BY 


HARDWARE ) 


007767 


070147 


000007 


107770 


U . ER : 


ADDVL 


R7,R7 %JMP 


. +1 


7 


- NOT 


USED (BY 


HARDWARE ) 










i * * * 


□.PROCESSOR ERROR VECTORS >>« 












007770 


1 70447 


000007 


102067 




INCVl 


R7,R7 XJMP 


U.HERR 


8 


- NOT 


USED (BY 


HARDWARE I 
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FOR ALIGNMENT 

»«« IMPORTANT •<> 



THE U.HWVR SUBROUTINE MUST START AT OFES •«« 
THE U.SCID SUBROUTINE MUST START AT OFES >•< 



ROUTINE NAME: 
U.HWVR 
U.SCID 



o 



(SET HARDWARE VERSION NUMBER) 
(SET CONTROLLER ID) 



FUNCTIONAL OeSCRIPTION: 

THE U.HWVR ROUTINE WILL SET THE CONTROLLER HARDWARE VERSION NUMBER IN 
AREA POINTED TO BY 0. THIS ROUTINE STARTS AT 7750 OCTAL AND ALL HARDWARE 
VERSION NUMBERS IN THE S BIT LITERAL FIELD MUST HAVE EVEN PARITY. 

THE U.SCID ROUTINE WILL SET THE CONTROLLER IDENTIFIER IN THE AREA 
POINTED TO BY REGISTER 0. THIS ROUTINE STARTS AT 7751 OCTAL AND 
ALL VALUES PLACED IN THE S SIT LITERAL FIELDS MUST HAVE EVEN PARITY. 



I NPUTS : 



OUTPUTS : 

U.SCID 



POINTER TO STORAGE AREA 



CONTROLLER ID IN AREA POINTED TO BY 0 

CONTROLLER HARDWARE VERSION NUMBER IN AREA POINTED TO BY 9 
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007771 


015546 


006001 


107764 


BIC 


#B . NABO, R6\N, BREG %JMP 


E . RPE2 


9 


BI RD PE2 [mrloos] 


007772 


015546 


006001 


1 177 60 


BIC 


#B . NABO, RS\N , BREG %JMP 


E .WPE2 


A 


81 WR PE2 (mrlOOSl 


007773 


173747 


004020 


107767 


MOVVL 


#ER. SRP. R7, UCRD %JMP 


U . ER 


B 


BCt PEl 


007774 


0701 47 


000827 


107766 HIPAR; 


ADD\L 


R7,R7 IPSCLR %JMP 


CON . ER 


C 


NOT USED (BY HARDWARE) 


007775 


033707 


0O3O03 


1 17776 


MOV 


( BUF ) , R7 , BUF XJMP 


. t 1 


D 


RAM PE (ATTEMPT TO CLEAR ERROR) 


007776 


173747 


004040 


107767 


MOV\L 


#ER . SAP , R7 , UCRD '/.JMP 


U . ER 


E 


NOT USED (BY HARDWARE) 


007777 


173747 


004060 


117767 


MOV\L 


#ER . SOP , R7 , UCRD %JMP 


U . ER 


F 


CROM PE 


010000 








. END 


;END OF FILE 
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A 


006804 


ACLO 


0OO0O7 


ALGADR 


034000 


ALGERR 


00007 1 


ALOLMT 


00O03 5 


ALUTST 


000373 


ATTCOO 


000 1 00 


ATTN 


000002 


AVAIL 


000 1O0 


A V L . L N 


00O04O 


B 


ooee 1 1 


BA 


037777 


SADRH 


000266 


BADRL 


000265 


BAD . L N 


000034 


BANOT 


1 40000 


BAR 


000007 


BA 1 6 


000001 


BA17 


000002 


BA 1 8 


00O0O4 


BA 1 9 


000010 


BA20 


0OO02O 


BA2 1 


OO0O40: 


BA22 


000100 


BA23 


000200 


BA24 


0OO400 


BA25 


CO 1 OOO 


BA26 


002000 


BA27 


004000 


BA2a 


0 1 OOOO 


BA29 


02O000 


BCA I a 


OOOOOS 


BCAIS 


00001S 


BCATST 


000530 


BCGRP 


O0O002 


BCICSR 


00O050 


BDCST 


0000 1 5 


BDSNF 


002000 


BECC 


0 1 0000 


BECER 


020000 


BERDN 


000400 


BSRMAX 


000 150 


8FR9 


000020 


BFSV 


000 1 00 


BFULL 


040000 


BGOOO 


004000 


BGRUP 


00000 1 


B I BAD 


000037 


B I BER 


0000 1 0 


B I CSR 


000004 


SICSRE 


000200 


B I OTYP 


oooooo 


BIEADR 


000044 


B I ECSR 


OOOO 1 4 


B I GPRO 


0003 60 


BIGPR1 


00O364 


B I GPR2 


0O037O 


BIGPR3 


000374 


BI IDES 


OO0020 


B I I MSK 


000024 


B I I TS T 


00O7S 1 


B IMEM 


00 1 02 6 


B I PE 


000630 


B I PSDE 


000030 


B I PSFC 


0OOO6O 


B I PSRC 


000034 


BIRDBR 


OO7404 


S I RDCM 


OOOOOI 


B I RDOO 


005 703 


B I R 0 0 1 


005 7 20 


BIRD02 


005735 


B I RDa3 


005752 


B I RD04 


005767 


B I RD05 


008004 


B I R006 


00802 1 


BIRD07 


00S036 


6IR0O6 


005E7S 


B I R0O9 


0057 1 2 


B I RD 10 


005727 


B I RD 1 t 


005744 


BIRD 12 


00576 1 


B I RO 1 3 


00577S 


B I RD 1 4 


0060 1 3 


3 I RD 1 5 


006030 


B I REOK 


0O8 1 1 2 


BIRTRV 


000300 


a I R . CM 


006060 


B I R , EV 


006053 


B I R . EX 


006075 


BIR. LP 


00604 1 


SIR. LW 


00606 1 


B I R . L2 


006052 


B I R . Nl 


006047 


B I R . NO 


006 1 13 


B I R . OD 


00604 2 


BIR. «K 


006062 


B IR . SO 


OOt 1 1 4 


BIR. X2 


006076 


BIR. IW 


006074 


BIR. 2W 


00607 3 


B I R . 3W 


006072 


B I R . 4W 


OO$07 1 


B I R . 5W 


006070 


B I R . 6W 


0060S7 


S ISADR 


0OOO40 


BITOO 


000OO1 


BIT01 


000002 


BIT02 


000004 


S I T03 


OOOO 1 0 


S I T04 


00O020 


BIT05 


00OO4O 


BIT06 


000100 


BIT07 


000200 


BIT08 


000400 


B I T09 


00 1 000 


BIT10 


002000 


Bl T 1 1 


0040OO 


B I T 1 2 


0 10000 


8IT13 


020000 


B I T 1 4 


040000 


BIT1S 


tooooo 


aiT16 


OOOOOI 


B IT 1 7 


000002 


BIT1S 


000004 


B I T 1 9 


OOOOIO 


BtT20 


000020 


BIT21 


000040 


BtT22 


000100 


BIT23 


000200 


B I T24 


000400 


BIT2S 


001000 


BIT26 


002000 


BIT27 


0O4OOO 


B I T2S 


010000 


B I T29 


020000 


BIT30 


040000 


BIT31 


lOOOOO 


BIUCSR 


0OO1OO 


BIWRCM 


000004 


B IWSTA 


00005 4 


B IW. EX 


006325 


BIW. LP 


006274 


BIW. L9 


0O62SO 


B IW. LS 


006330 


B I W . N 0 


00 64 1 7 


B IW. 9K 


0O63O2 


B IW. SO 


00636 1 
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u 


ONLF 


003546 


u 


ONLG 


003573 


u 


ONLH 


003S00 


u 


ONL I 


003607 


u 


ONL L 


003631 


u 


DNLN 


003424 


u 


ONLR 


0O3563 


u 


ONLS 


003504 


u 


ONLX 


003554 


u 


ONLY 


003564 


u 


ONLZ 


003500 


u 


ONLO 


003426 


u 


OPCD 


002 166 


u 


OPCB 


002223 


u 


OPDM 


002224 


u 


OPIM 


0022 1 5 


u 


OVLA 


004S43 


u 


OVLB 


0O4644 


u 


OVLP 


004837 


u 


PKTZ 


003206 


u 


PTEL 


0053 1 4 


u 


PTL2 


005341 


u 


PTL3 


005323 


u 


PTL4 


005326 


u 


PTL5 


005345 


u 


9SN0 


003340 


u 


RAMD 


001 624 


u 


RAMX 


00 1 54 1 


u 


RCSA 


001 745 


u 


RCSB 


OO 1 7 46 


u 


RCSC 


001 747 


u 


RCSR 


OO 1 7 3 7 


u 


RCVE 


00 1 735 


u 


RO 


0026S4 


u 


RECV 


00 1 675 


u 


RPL 


002674 


u 


RRCA 


004732 


u 


RRCC 


004754 


u 


RRCE 


004767 


u 


RRCX 


00474 1 


u 


RREC 


00473 1 


u 


RSTR 


000002 


u 


RSVA 


002241 


u 


RSVB 


002247 


u 


RTST 


002233 


u 


RVCK 


004323 


u 


RVCT 


004 1 37 


u 


RVC1 


006762 


u 


RVC3 


006762 


u 


RVC5 


007022 


u 


RVC7 


007 153 


u 


RVFA 


007 144 


u 


RWFB 


007 14 1 


u 


RVFE 


007 1 1 4 


u 


RVFH 


007 1 40 


u 


RVRL 


007147 


u 


RVRT 


007 1 5 1 


u 


RVUX 


007020 


u 


RV3A 


00677 1 


u 


RV3B 


0070 1 5 


u 


RV3C 


006774 


u 


RV3D 


0070 1 6 


u 


RV5A 


007033 


u 


RV5B 


007066 


u 


RV5C 


007076 


u 


RV5D 


007 10 1 


u 


RV5E 


007 103 


u 


RV5F 


0071 1 1 


u 


RV5G 


007126 


u 


RV5 J 


007031 


u 


RV5R 


007053 


u 


RVST 


007054 


u 


RV5W 


007047 


u 


RV5X 


00704 1 


u 


RV5Y 


007046 


u 


RV5Z 


00706 1 


u 


RVS7 


007022 


u 


RV7A 


007 153 


u 


R1R0 


O05223 


u 


R1 R 1 


0053 10 


u 


SABT 


003768 


u 


SA09 


002004 


u 


SADX 


002003 


u 


SBCN 


0032 1 O 


u 


SGCH 


003653 


u 


SC I 0 


0077S 1 


u 


SEKA 


0O2077 


u 


SEKB 


002 1 07 


u 


SEKC 


002 1 1 2 


u 


SEKG 


002 1 47 


u 


SEKH 


002 1 50 


u 


SEK I 


002 103 


u 


SEKG 


002 1 0 1 


u 


SEND 


00 1 627 


u 


SETS 


003 1 02 


u 


SETX 


003 1 03 


u 


SGRP 


004664 


u 


SLBN 


004604 


u 


SLEN 


003337 


u 


SNDA 


001 647 


u 


SNOB 


00 1 664 


u 


STER 


007733 


u 


STOP 


00 1 7S3 


u 


STRT 


00 1 500 


u 


STSX 


003107 


u 


STUD 


003721 


u 


ST 1 U 


002472 


u 


SUCH 


003422 


u 


SU I 0 


003675 



U . SUN I 

U . TMRA 

U . ULNK 

U . UNEE 

U . VAXR 

U . XCMA 

VAX I NT 

VC . LOG 

V . ltVC3 

WAIT 

WMCI 

WRITCD 

WRRDX1 

WTCMOD 

XCMP 

XWRCMD 

$0IC3 

SPAR 

$$KOS 



003702 
00 1 6 1 0 
0037 1 3 
004246 
002027 
004472 
00040O 
000020 
O0772B 
000243 
0O0OO7 
122400 
17S377 
000323 
000200 
0020S0 
0001 IS 
00044S 
000002 



U . TBEC 

U . UCSR 

U . UNEA 

U . UNER 

U . VCER 

U . XCMP 

VAXO 

VC . RSP 

V . RVCS 

WAITS 

WRAP 

WRITE 

WRSND 

WT . 0 I A 

XFCFIN 

XWTCMD 

SDMAI 

SSETL 

$$O0A 



004624 
00 I 755 
004255 
004247 
002 176 
005230 
000006 

oooooo 

O07727 
00024S 

oooooo 

0OOOO4 
000003 
00S24S 
00002 1 
00206 1 
001 24 1 
001 1 43 
000001 



U . TIMR 
U . UERD 
U . UNEB 
U . UNRD 

U ,WR 
U . XFCP 
VAX . PG 

vecT 

V . RVC7 

WASTE 

WRC 

WRNXT 

WRT 

WT . RAM 
XPCMAX 
2R0 
SDMA2 

ssvec 

$$UOA 



001 603 
002066 
004266 
0042 I 1 
002666 
005402 
00O40O 
OOOO 1 0 
0O773O 

aoo27s 

0OO037 
0000 1 S 
000002 
001077 
00OO22 
00002 1 
001 24S 
007400 
OOOOOO 



U . TMDA 

U . UERR 

U . UNEC 

U . U NWR 

U .WTSA 

U . 2PSW 

VC . CMO 

VECTAB 

V . RVCS 

WCI 

WRCMO 

WRPPLG 

WRTERR 

XBNCOD 

XFCTAB 

S0IS1 

$ENa 

$$8aA 



0O4320 
0O207 1 
004252 
004407 
004627 
00337 1 
OOOOOO 
00772S 
007731 
OOOOOS 
000302 
100000 
0O03BS 
1 20000 
007737 
0001 10 
0 10000 
000002 



U . TMOO 
U . ULKA 
U . UNED 
U . VAXP 
U .WIST 
U8K 

VC . DMM 
V . RVCT 
V . URVC 
WD 

WRFST 

WRRDXR 

WRTSA 

XBNSTR 

XFCUPR 

$DIG2 

$HVEC 

$$KDA 



00432 1 
0037 1 1 
00424 t 
0020 1 4 
004625 
000100 
177760 
00772B 
00772S 
OOOOOO 
OOOOOS 
131000 
0003BS 
1 70000 
00001 2 
0001 13 
007760 
000001 
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$$BDA 


1 


0 


8 


- 0 


1 2 


- 0 


1 3 


0 


1 4 - 


0 


1 4 


-0 


1 5 - 


0 


1 5 


-0 


1 8 


-0 


22 


- 0 


30 


-0 


38 - 


0 


45 - 


0 


4 6 


-0 




S I 


0 


5 1 


-0 


5 1 


- 0 


5 1 


0 


64 - 


0 


65 


-O 


67 - 


0 


7 1 


-0 


73 


-0 


74 


- 0 


74 


- 0 


76 - 


0 


76 - 


3 


7 6 


- 3 




77 


1 1 


77 


- 1 5 


79 


- 26 


80 


37 


80 - 


54 


80 


-55 


82 - 


75 


83 


-111 


84 


■116 


84 


■122 


85 


-142 


85 - 


153 


9 1 • 


252 


9 1 


- 253 




102 


456 


1 02 


-456 


t02 


-45 6 


1 02 


460 


106- 


530 


1 28 


-1115 


128- 


1137 


129 


-1147 


132 


-12 10 


1 33 


-12 15 


1 33 


-1220 


133- 


1 222 


1 38 • 


1 300 


1 39 


- 1 322 




1 39 


1 325 


1 40 


-1515 


142 


-1541 


142 


154 1 


145- 


1 804 


1 48 


-1701 


148- 


1 704 


152 


- 2002 


1 S3 


• 2004 


1 55 


-2014 


1 SS 


- 2023 


155- 


2023 


1 60^ 


2072 


1 9 1 


-2730 




193 


3007 


202 


-3344 


2 1 2 


-3614 


220 


3725 


22 1- 


3743 


232 


-4247 


232- 


4254 


237 


•4510 


240 


•4627 


249 


-477 1 


248 


-5022 


249 - 


5057 


249 • 


S07S 


25 1 


-5 1 27 




25 1 


5 136 


259 


-5352 


278 


-554 1 


278 


9542 


286- 


5633 


289 


- 5634 


297- 


6201 


30 1 


- S242 


329 


•7400 


329 


-7404 


33 1 


-7440 


332 - 


744S 


333^ 


7445 


334 


-7750 




334 


7760 






















































$$KDA 


1 


0 


1 


-0 


268 


-5466 














































SSKDB 


1 


0 


1 


-0 


268 


-5466 














































$$9DA 


1 


0 


1 


-0 


8 


-0 


1 2 


0 


13- 


0 


15 


-0 


15- 


0 


1 8 


-0 


30 


•0 


45 


•O 


46 


•0 


63 - 


0 


es- 


0 


65 


-0 




65 


0 


65 


-0 


7 1 


-0 


76 


0 


76- 


3 


77 


- 1 1 


77 - 


1 5 


77 


• 1 6 


80 


-45 


SO 


-55 


82 


•7S 


83 - 


1 12 


S4- 


125 


85 


•153 




102 


458 


102 


-456 


102 


-466 


1 22 


1072 


124- 


1075 


126 


-1110 


126- 


1115 


1 28 


•1137 


1 28 


- 1 145 


1 29 


-1147 


133 


•1222 


1 38 • 


1 300 


1 39 - 


13 15 


1 39 


-1321 




1 40 


■ 1 S 1 4 


1 48 


- 1 706 


1 SO 


-2072 


178 


■2424 


19 1- 


2725 


199 


■3136 


203- 


33SS 


208 


•3410 


207 


-3414 


2 1 2 


•3612 


220 


•3725 


22 1- 


3741 


222^ 


3783 


230 


•4212 




235 


4410 


243 


■4706 


24S 


•SOI 8 


248 


S034 


249- 


S06S 


249 


-S078 


253- 


5201 


2S9 


•5333 


259 


-5342 


278 


•5542 


237 


•5634 


287^ 


5634 


288- 


5634 


288 


•5634 




2SS 


-S634 


29 6 


-8170 


297 


-S201 


300 


-9242 


300- 


6242 


300 


-8242 


329- 


7404 


330 


•7429 


330 


- 7426 


333 


•7734 


334 


-7750 














$$U0A 


1 


0 


a 


-0 


12 


-0 


13 


■0 


15- 


0 


15 


-0 


18- 


O 


20 


•0 


21 


-0 


22 


•0 


22 


-0 


25^ 


0 


27^ 


0 


29 


•0 




4S 


0 


48 


-0 


S9 


-O 


67 


■0 


70- 


0 


74 


-0 


74- 


O 


75 


■0 


78 


-0 


79 


• 3 


77 


- 1 1 


77- 


IS 


79 • 


27 


79 


•31 




SO 


S5 


82 


-7S 


82 


-75 


S3 


■105 


84- 


1 1 4 


84 


- 130 


85- 


147 


85 


- 153 


103 


•47S 


104 


• 500 


1 24 


-1077 


124- 


1 104 


1 2S^ 


1115 


1 28 


•1137 




1 28 


1146 


129 


-1147 


133 


-1216 


133 


■ 1222 


134- 


1233 


134 


- 1 234 


143- 


1 572 


145 


- 1 624 


1 60 


•2072 


201 


•3305 


220 


•3725 


226- 


4070 


230^ 


4206 


230 


-421 1 




232 


424 1 


23S 


-4404 


23S 


-4407 


237 


-4503 


238- 


4512 


243 


-4704 


248 - 


5014 


249 


-SOTS 


2S3 


-B177 


255 


•5232 


278 


•5536 


278^ 


5542 


282^ 


SS67 


2SS 


-S633 




306 


6450 


334 


- 77S0 


















































$0 I G 1 


S3 


1 to 






















































$D I G2 


83 


1 1 3 






















































SD I G3 


34 


1 1 5 






















































SOMA 1 


1 36 


124 1 






















































$DMA2 


1 36 


1 245 






















































SEND 


335 


-8000 






















































SHVEC 


334 


-7760 






















































SPAR 


101 


■445 






















































SSETL 


1 28 


■1143 






















































SSVEC 


329 


-7400 






















































A 


30S 


- 6450 


3 1 5 


- 6604 


3 1 5 


- 662 1 


317 


-6667 










































ACLO 


1 2 


■0 


1 3 


-0 


1 3 


-0 














































ALGADR 


65 


•0 


65 


-0 


65 


-0 


1 37 


-1263 


238 


45 1 4 


238 


-4521 


31B- 


6606 


3 1 9 


- 6743 


























ALCERR 


238 


■4512 


238 


- 45 1 2 


















































ALOLMT 


48 


■0 


48 


-0 


155 


-2015 














































ALUTST 


83 


■77 


99 


-373 


















































ATTCOD 


45 


■0 


200 


- 3243 


















































ATTN 


25 


■0 






















































AVAI L 


25 


■0 






















































AVL . LN 


52 


■0 


201 


-3261 


















































B 


306 


■ 64S0 


315 


-661 1 


3 1 5 


-6617 














































B . BAD 


30 


■0 


76 


- 1 


76 


-3 


80 


-55 


SO 


56 


81 


-73 


95^ 


335 


98 


-366 


ISO 


-2074 


1 60 


•207S 


















B . BTO 


42 


-O 






















































a . CPE 


42 


-0 


1 1 5 


-715 


















































B . CTE 


42 


-0 






















































B . DTYP 


42 


-0 


87 


-203 


87 


-204 














































B . I CE 


42 


-0 






















































B . ISE 


42 


- 0 






















































B . IVE 


42 


-0 






















































B LED 


30 


-0 


86 


-154 


88 


- 1 70 


98 


- 3S5 


122 


1 070 


1 22 


-1071 


126 


1 1 20 


1 29 


-1153 


1 30 


•1162 


1 33 


• 1 221 


1 33 


- 1 223 


1 33 


1 224 


139 • 


1323 


1 48 


- 1 701 




156 


- 2035 


156 


-2036 


289 


-S643 


299 


-6212 


299 


6213 


299 


- 6237 


299 


6240 


301 


•6250 


























8 . L DC P 


30 


-0 


76 


- 1 


79 


■3 


80 


-55 


80 


56 


81 


-73 


86 


154 


95 


•33S 


98 


-365 


98 


•36S 


122 


- 1070 


1 SO 


2072 


1 60^ 


2075 
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B . MPE 
B . MTCE 
B . NABO 



3 . NEX 
a . NMR 
S . NRTY 



B . ODD 
B . RDS 
B . RTO 
B . SPE 
B . STO 
B . TDF 
BA 

BA1 S 

8A1 7 

BA18 

BAI9 

BA20 

BA21 

BA22 

BA23 

BA24 

BA25 

BA26 

BA27 

BA2S 

BA29 

BAD . LN 

BADRtH 

BADRL 

BANOT 

BAR 



42-0 

42-0 

30 - 0 
122- 1 071 
335 - 7772 

42-0 

42-0 

30-0 
129-1153 
299-6237 

30-0 

42-0 

42-0 

42-0 

42-0 

42-0 

21 -O 

21 -O 

21-0 

30-0 



42-0 
42-0 
42-0 
S2-0 
SI -0 
»1 -o 

191-2730 

1»-0 

9S-357 
108-572 
116-731 
122- 1066 
1 33 - I 2 1 6 
1 40- 1 SOO 
1 42 - 1 S40 
1 4S - 1 623 
147-1664 
1 SO- 1 742 
1 S5 - 20 1 5 
162-2123 
164-2167 
1 73 - 233 1 
1 79 - 2430 
180-2472 
184-2536 
188-2632 



Sa-S6 86-154 86-155 86-170 98-36S 98-366 

126-1120 129-1153 130-1162 133-1221 133-1224 139-1323 



76- 1 76-3 
130- 1 1 62 133-1221 
299-6240 301-6250 



30-55 80-56 81-73 86-154 

133-1223 133-1224 139-1323 I48-1701 



107-531 108-552 
148-1702 1S6-2036 



86-170 95-335 
156-203S 1S6-2038 



115-712 116-742 117-754 119-1022 122-1070 
289-5643 299-6213 299-6240 301-6250 334-7771 



98-365 98-366 122-1070 122-1071 126-11 
190-2072 160-2075 289-5643 299-6212 299-6213 



30 


0 


43 


-0 


1 28 


-1137 


1 28- 


1143 


278 • 


554 1 


































30 


0 


43 


-0 


43 


-O 










































30 


0 


43 


-0 


43 


-0 










































42 


0 


43 


-0 














































42 


0 


43 


-0 














































42 


0 


4 3 


-0 














































42 


0 


43 


-0 














































43 


0 


















































43 


0 


















































43 


0 


















































43 


0 


















































43 


0 


















































43 


0 


















































4 3- 


o 


















































43- 


0 


















































202- 


3345 


















































86- 


1 60 


92 


- 270 


68 


-357 










































S 1 - 


263 


92 


-265 


38 


-354 










































193- 


3007 


202 


-3344 


2S1 


-S137 


259 - 


5352 


278 - 


S54 1 


278- 


554 1 






























76- 


0 


79 


■32 


64 


- 132 


86- 


1 60 


87- 


201 


91- 


263 


9 2- 


265 


9 2 


-270 


93 


- 305 


93- 


307 


93- 


3 1 1 


94- 


3 1 7 


98- 


354 


99- 


377 


104 


-478 


104 


-Sot 


1 06 - 


5 1 2 


io« - 


SIS 


106- 


527 


107- 


530 


1 03 


-545 


1 03 


-SS6 


108- 


560 


1 08 - 


563 


1 08 - 


56S 


1 03 - 


570 


106- 


576 


108 


-603 


109 


- 606 


1 10- 


61 1 


110- 


613 


1 lO- 


615 


1 lo- 


6 1 7 


110 


- 623 


1 10 


- 625 


114- 


643 


115- 


705 


115- 


707 


1 1 S - 


727 


116- 


733 


1 17 


-751 


1 17 


-762 


1 17- 


770 


117- 


772 


118- 


1002 


ll 8 - 


1 004 


1 1 3 


-1010 


1 1 3 


-1013 


122- 


105 1 


122- 


1 052 


122- 


1057 


122- 


1064 


124- 


1 073 


124 


- 1 101 


125 


- 1 105 


125- 


1 107 


126- 


1 1 32 


1 28- 


1 1 46 


13 1- 


1 1 67 


131 


-117 1 


132 


■ 1 203 


132- 


1206 


132- 


12 10 


132- 


12 12 


133- 


12 15 


1 34 - 


1229 


1 34 


- 1 227 


134 


- 1231 


134- 


1233 


136- 


1 23S 


136- 


1242 


136- 


12 47 


116 


- 1251 


137 


- 1263 


137- 


1264 


137- 


1273 


133- 


1 276 


1 39 - 


1320 


1 40- 


1 SOI 


1 40 


-1503 


1 40 


- 150S 


140- 


1510 


140- 


15 12 


1 40- 


ISIS 


1 40- 


1 S22 


140 


- 1526 


1 40 


- 1530 


1 40- 


1531 


1 40- 


1533 


1 40- 


1535 


142- 


1 537 


142- 


1S44 


142 


-1547 


142 


- 15B3 


142- 


1554 


142- 


1558 


142- 


1 S6 1 


143- 


1562 


143 


- 1565 


1 43 


- 1570 


144- 


1S74 


145- 


1 610 


145- 


16 14 


145- 


1 622 


1 45 - 


1 624 


145 


-1626 


146 


- 1 636 


146- 


1 640 


146- 


1641 


1 47- 


1646 


147- 


1 647 


147 


- 1 651 


147 


- 1654 


147- 


1655 


147- 


1 656 


147- 


1 657 


147- 


1 660 


147- 


167 1 


149 


-17 12 


149 


-1715 


149- 


17 16 


1 49 - 


1721 


149- 


1 724 


1 49 - 


1725 


149 


- 1727 


1 49 


- 1 732 


1 49 • 


1734 


1 49 - 


1 736 


150- 


1737 


1 50- 


1740 


150- 


1744 


1 50 


-1746 


1 50 


-1751 


15 1- 


1755 


1S1 - 


1 756 


1S1 - 


1762 


151 - 


1764 


151 


- 1 772 


151 


- 1 775 


152- 


1777 


152- 


2000 


154- 


2010 


1 54 - 


201 1 


1 55- 


2022 


1 58 


-2053 


158 


- 2055 


158- 


2057 


1 60- 


207 1 


16 1- 


2077 


16 1- 


2 10 1 


161 


-2103 


1 62 


-2112 


162- 


2113 


1 62 - 


2 116 


162- 


2120 


1 62 - 


2122 


162- 


2 124 


1 62 


-2127 


1 62 


-2131 


162- 


2 1 45 


162- 


2 1 SO 


1 63 - 


2 15 1 


163- 


2 1 S2 


1 63 


-2154 


1 63 


-2 155 


1 63- 


2 156 


1 63 - 


2 1 60 


163- 


2 1 63 


164- 


2166 


164- 


2 1 70 


1 65 


-2225 


1 65 


- 223 1 


1 66- 


2233 


1 67 - 


2242 


1 67 - 


2252 


168- 


22S7 


1 69 


- 2264 


1 89 


-2266 


172- 


2317 


172- 


2322 


172- 


2325 


172- 


2326 


173- 


2333 


173 


-2334 


1 73 


- 2342 


174- 


2354 


174- 


2362 


174- 


2365 


174- 


2366 


175 


-2370 


176 


- 2405 


176- 


24 13 


176- 


2420 


176- 


242 1 


177- 


2426 


1 73 - 


243 1 


1 79 


-2432 


1 79 


- 2433 


179- 


2437 


179- 


2442 


179- 


2443 


179- 


2447 


1 79 


- 2452 


1 79 


-24SS 


179- 


2460 


179- 


246 1 


1 SO- 


2467 


1 30 - 


247 1 


1 80- 


2473 


1 80 


-2474 


1 3 1 


- 2477 


182- 


2S03 


1 82 - 


2504 


132- 


2507 


1 82 - 


25 11 


132 


- 2S 1 2 


133 


-2523 


183- 


2525 


183- 


253 1 


183- 


2532 


133- 


2533 


184- 


2537 


1 84 


-2542 


184 


-2544 


1 84 - 


2545 


1 84 - 


2547 


185- 


255 1 


186- 


2S73 


136 


-2577 


137 


-2610 


137- 


26 11 


188- 


2622 


138- 


2623 


1 88 - 


263 1 


138- 


2633 


188 


-2634 


188 


-2635 


1 89 - 


2645 


1 89 - 


2646 


1 89 - 


2647 


1 89 - 


2650 


139 


-2652 


1 39 


-2653 


139- 


2655 


1 9 1 - 


2720 


19 1- 


2725 


18 1- 


2727 



KOBUP DIGITAL EOUIPMENT CORP. 

CROSS REFERENCE TABLE (CREF V01-03 I 



o 



192 


2732 


192 


2733 


192- 


2740 


192 


-2756 


192 


193 


30 1 1 


193 


3012 


193- 


30 1 3 


193 


-3014 


193 


194 


304 1 


1 94 


3045 


194- 


305 1 


1 S4 


-3052 


1 94 


1 95 


3 106 


1 9S 


3 111 


195- 


3 112 


195 


-3113 


1 96 


1 97 


3 165 


1 97 


3 173 


19 7- 


3 175 


1 97 


-3202 


197 


200 


3233 


200 


3235 


200 - 


3236 


200 


-3237 


200 


201 


3275 


20 1 


3276 


20 1 - 


3277 


201 


-3300 


20 1 


202 


333 1 


202 


3332 


202 - 


3337 


202 


-3340 


202 


204 


3375 


204 


3376 


204 - 


3377 


203 


-3440 


209 


2 1 0 


3523 


2 1 0 


3524 


2 10- 


3527 


2 1 0 


- 3530 


2 1 0 


2 1 1 


3555 


2 1 1 


3560 


2 11- 


35 64 


2 1 1 


- 3565 


2 1 1 


2 1 2 


3624 


2 1 2 


3627 


2 12- 


3630 


2 1 2 


- 3632 


2 1 2 


2 1 4 


366 1 


2 1 4 


3662 


2 14- 


36 63 


2 1 4 


- 3670 


2 1 4 


2 1 3 


3720 


220 


3734 


220- 


3735 


22 1 


- 3752 


22 1 


225 


40 1 6 


225 


4020 


225 - 


402 1 


225 


- 4023 


225 


226 


4 OS 2 


226- 


4053 


226 - 


4056 


226 


- 406 1 


226 


227 


41 10 


227- 


4 112 


227 - 


4 113 


227 


-4115 


227 


229 


4 147 


229 - 


4 15 1 


229 - 


4 154 


229 


-4155 


229 


231 


4226 


23 1- 


4232 


23 1 - 


4237 


232 


-4243 


232 


233 


4312 


233 


4314 


233 - 


4320 


233 


-4321 


233 


234 


4366 


235 


4337 


235 - 


4373 


235 


-4375 


235 


236 


4445 


236- 


4446 


237 - 


4452 


237 


-4453 


237 


233 


4525 


238- 


4526 


238 - 


4527 


233 


-4530 


238 


239 


457 1 


239 - 


4572 


240- 


4577 


240 


-4600 


240 


24 1 


4640 


24 1- 


4645 


241 - 


4647 


241 


- 4652 


24 1 


243 


470 1 


243 - 


4703 


243 - 


4706 


244 


-4710 


244 


245 


4743 


245 - 


4744 


246 - 


4747 


246 


- 4755 


246 


243 


502 1 


248 - 


5022 


248 - 


5023 


248 


-5024 


248 


349 


5045 


249 - 


5047 


249 - 


505 1 


249 


-5052 


249 


250 


5 10 1 


250 


5 1 02 


250- 


5 1 04 


250 


-5107 


250 


25 1 


5 132 


25 1- 


5 135 


25 1- 


5 136 


25 1 


-5140 


25 1 


25 1 


5 1 60 


252- 


5 165 


252- 


51 66 


252 


-5171 


252 


25S 


5224 


255- 


5225 


256 - 


5230 


257 


-5233 


257 


2S7 


5247 


257 - 


5250 


257 - 


525 1 


257 


-5252 


257 


258 


53 14 


259 - 


53 15 


259 - 


5320 


259 


-5321 


259 


259 


536 1 


259 - 


5364 


259 - 


5365 


259 


-5366 


259 


2 62 


54 16 


262 - 


542 1 


263 - 


5424 


263 


-5425 


264 


2 68 


5468 


270 - 


5475 


273 - 


5505 


273 


-5507 


273 


290 


5707 


290- 


57 14 


290- 


57 16 


290 


-5724 


290 


29 1 


6002 


292- 


6010 


292- 


60 1 5 


292 


-6017 


232 


293- 


6063 


293- 


6103 


234- 


6 1 07 


295 


-6125 


235 


299 


6232 


299 - 


6233 


29 9 - 


6235 


30 1 


-6 243 


301 


302 


3322 


302 - 


6324 


303 - 


6335 


303 


- 6337 


303 


307 


34S0 


307 - 


64 5 1 


307- 


6452 


308 


-6472 


308 


3 11- 


6525 


311- 


6530 


311- 


653 1 


312 


- 6533 


3 1 2 


313- 


3S7 1 


3 13- 


6S72 


a 1 3 - 


6573 


313 


- 6574 


315 


3 15- 


6626 


31 6- 


3636 


3 1,6- 


6640 


3 1 6 


•6644 


316 


318- 


6701 


3 1 3- 


6702 


3 1 3- 


67 13 


3 1 3 


- 6722 


3 1 3 


319- 


6756 


3 19- 


S760 


31 9 - 


676 1 


322 


- 6752 


322 


322 


7002 


322- 


7004 


322 - 


7005 


322 


-7007 


322 


323 - 


7050 


323- 


7053 


323 - 


7054 


323 


- 7055 


323 


324 


7 111 


324 - 


7 114 


324 - 


7 1 20 


324 


-7122 


324 


326- 


7 152 


327- 


7 154 


327- 


7 156 


327 


-7157 


327 


1 3 - 


0 


8 1 - 


64 


8 1 - 


65 


3 1 


-66 


32 
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•27B7 
-3O20 
-3056 
-3116 

■ 3204 
-3240 
-330 1 
'3342 
-3442 
■353 1 
■3573 
■3633 
■3672 
■3754 
■4027 
■4062 
■4116 
•4161 
■4250 
■4323 
■4402 
■4430 
■4S33 
■4602 
'4653 
•4713 
•4765 

■ 5027 
■5063 
■5111 
■5141 
■5173 
'5234 
' 5253 
'5327 
■5372 
'5430 
'5511 
'573 1 
' 6025 
'6133 
'6245 
'634 1 
'6474 
' 6534 
'6301 
'6345 
' 6724 
' 37(4 
'7010 
'7057 
'7124 
'7162 

237 



192 


2760 


192- 


2731 


192 


2762 


193 


-2772 


193- 


2775 


193- 


3000 


133 


- 3002 


193- 


3005 


193 


-3010 


193 


3022 


193- 


3024 


193 


3025 


133 


-3027 


193- 


3032 


193- 


3033 


194 


- 3034 


194- 


3035 


194 


- 3037 


194 


3057 


194- 


3062 


135 


3066 


195 


-3067 


135- 


3074 


135- 


3075 


135 


- 3076 


195- 


3 1 00 


135 


-3 1 03 


136 


3 1 25 


196- 


3 1 30 


13S 


3135 


136 


-3136 


137- 


3 1 *6 


197- 


3 153 


197 


-3154 


197- 


3 155 


1 97 


-3156 


198 


32 10 


198- 


32 1 2 


198 


32 1 4 


1 93 


-3215 


193- 


32 1 6 


199 - 


3223 


199 


-3226 


199- 


3230 


199 


-3232 


200 


324 1 


200 - 


3242 


200 


3347 


200 


- 325 1 


20 1 - 


3254 


201 - 


3257 


201 


-3265 


20 1 - 


3266 


201 


-3267 


20 1 


3302 


20 1 - 


3304 


201 


3312 


202 


-3315 


202 - 


3320 


202 - 


332 1 


202 


-3322 


202- 


3324 


202 


-3330 


202 


3343 


203 - 


3347 


203 


335 1 


203 


- 3353 


203- 


3355 


203- 


33 56 


203 


-3370 


203- 


337 1 


204 


- 3372 


209 


3443 


209 - 


3445 


209 


3457 


209 


- 34 60 


209 - 


3473 


209 - 


3500 


2 10 


- 3506 


2 10- 


35 1 2 


2 1 0 


-3522 


2 10' 


3534 


210- 


3535 


2 1 0 


3536 


2 1 0 


- 3S37 


2 11- 


3542 


2 11- 


3543 


2 1 1 


-3544 


2 11- 


3546 


2 1 1 


-3554 


2 1 1 ■ 


3574 


2 11- 


3603 


2 1 1 


3604 


2 1 2 


-3611 


2 12- 


38 12 


2 12- 


36 13 


2 1 2 


-3614 


2 12- 


36 16 


2 1 2 


-3622 


2 12- 


3634 


2 12- 


3635 


2 1 2 


3636 


2 1 2 


-3637 


2 13- 


3640 


2 13- 


3844 


2 1 3 


-3645 


2 13- 


3652 


2 1 4 


-3 657 


2 16- 


3875 


2 16- 


3676 


2 1 6 


3677 


2 1 6 


- 3700 


2 17- 


3703 


2 17- 


3705 


2 1 7 


-3706 


2 18- 


37 12 


2 I 3 


-3714 


22 1 - 


3760 


22 1- 


37 6 1 


223 


3773 


224 


-3776 


224 - 


4001 


225- 


4007 


225 


-4010 


225 - 


401 1 


22S 


-4015 


225 ■ 


4030 


225 - 


4033 


225 


4034 


225 


-4037 


225 - 


4042 


225 - 


4043 


225 


-4044 


225 - 


4046 


225 


- 4047 


226- 


4063 


226- 


4064 


226 


4066 


226 


- 4070 


226- 


407 1 


226 - 


4072 


226 


-4077 


226- 


4 1 03 


226 


-4104 


227 - 


4 117 


227 - 


4 1 20 


227 


4 1 22 


227 


-4124 


227 - 


4 125 


223 - 


4 137 


228 


-4140 


223 - 


4 142 


223 


-4145 


229 


4 1 65 


230- 


41 67 


230 


4 17 1 


230 


-4175 


230- 


420 1 


230- 


4203 


230 


-4212 


23 1- 


4222 


23 1 


-4225 


232 - 


425S 


232- 


4263 


232 


4233 


232 


-4272 


233 - 


4276 


233 - 


4300 


233 


-4307 


233 - 


43 1 O 


233 


-4311 


233 - 


4324 


234- 


4331 


234 


4332 


234 


-4335 


234 - 


4342 


234 - 


4345 


234 


-4356 


234 - 


4380 


234 


- 4365 


235 - 


44 10 


235- 


44 17 


235 


4420 


236 


-4427 


236- 


443 1 


236- 


4432 


236 


-4434 


236- 


4440 


236 


-4444 


237 • 


4465 


237- 


4467 


237 


4473 


2 37 


-450S 


237- 


4506 


238- 


45 14 


238 


-4515 


238 - 


4521 


238 


- 4522 


233- 


4535 


233- 


4540 


239 


4547 


239 


-45S0 


239 - 


45S 1 


239 - 


4553 


233 


-4554 


239 - 


4556 


239 


-4570 


240- 


4604 


240- 


4SOS 


240 


46 14 


240 


-4316 


240- 


4323 


240- 


4324 


240 


-4625 


24 1 - 


4 612 


24 1 


- 4633 


242- 


4655 


242- 


4831 


242 


4662 


242 


-4363 


242 - 


4364 


242- 


4365 


242 


-4666 


243- 


4572 


24'3 


-4677 


244- 


4714 


244- 


4716 


244 


47 1 7 


244 


- 4720 


244- 


472 1 


244- 


4727 


245 


-473 1 


245- 


4732 


245 


- 4736 


243- 


4767 


243- 


4771 


246 


4773 


246 


-4774 


243 - 


4776 


247 - 


5004 


243 


-5014 


248- 


SO 1 5 


248 


-501 6 


248 - 


503 1 


248 - 


5033 


248 


5034 


243 


- B035 


248 - 


5037 


248 - 


5040 


243 


-504 2 


249 - 


SO 4 3 


2 49 


-5044 


249 - 


5064 


249 - 


5065 


249 


5070 


249 


- S07 1 


249 - 


5072 


249 - 


5073 


243 


-5074 


243- 


5075 


249 


-5077 


250 - 


5 112 


2S0- 


5 115 


250 


5 116 


250 


-5117 


250- 


5 12 1 


251 - 


5 124 


251 


-5 1 25 


25 1 - 


S126 


25 1 


-5 1 27 


25 1 - 


5 1 43 


25 1- 


5 146 


25 1 


5 147 


25 1 


-5150 


25 1- 


5 15 1 


25 1- 


5 152 


25 1 


-5 154 


25 1 - 


5 156 


25 1 


-5157 


253 - 


5 1 75 


253 - 


5 176 


253 


5200 


253 


-520 1 


253- 


52 11 


253 - 


52 1 2 


253 


-6213 


253 - 


52 16 


253 


- 5221 


257 - 


5235 


257- 


5236 


257 


5237 


257 


- 5240 


257- 


5242 


257- 


5243 


257 


-5244 


257 - 


5245 


257 


- S24e 


257- 


5254 


257 - 


5256 


257 


5257 


257 


- 5265 


257 - 


5267 


257- 


5270 


253 


-5273 


258 - 


5274 


253 


-5275 


253 - 


5330 


259 - 


5334 


259 


5337 


259 


-534 1 


259 - 


5343 


253- 


5345 


259 


-535 1 


259 - 


5354 


253 


- 5360 


253 - 


5373 


259 - 


5374 


259 


5375 


259 


- 5376 


259 - 


5400 


262- 


5407 


262 


-54 10 


262- 


54 11 


2 62 


-5414 


264 - 


5432 


264- 


5435 


264 


5436 


264 


-5444 


2 66- 


5446 


266- 


5450 


267 


-5454 


268 - 


5462 


2 63 


- 5465 


273 - 


55 17 


278 - 


5542 


273 


5544 


282 


-5570 


239 - 


5636 


289 - 


5640 


289 


-5642 


290- 


5673 


230 


- 5700 


290- 


5733 


29 1 - 


574 1 


29 1 


5746 


29 1 


-5750 


29 1- 


5756 


29 1- 


5763 


29 1 


-5765 


29 1- 


5773 


29 1 


- 60O0 


292 - 


6032 


292 - 


6034 


233 


6043 


293 


- 6044 


293- 


6045 


293- 


604 6 


293 


- 6055 


293- 


6056 


293 


- 6057 


296- 


6 147 


296- 


6 156 


236 


6 157 


29 9 


-6160 


296- 


8 16 1 


296- 


6 162 


23 6 


-6163 


29 6 - 


6 164 


299 


- 623 1 


301 - 


6247 


301 - 


6263 


30 1 


6273 


30 1 


- 6276 


302 - 


G302 


302 - 


63 12 


302 


-6314 


302 - 


63 16 


302 


- 6320 


303 - 


6353 


303- 


6355 


304 


6375 


304 


- 6377 


304 - 


640 1 


304 - 


64 1 3 


304 


-6415 


306 - 


6432 


306 


- 6437 


309 - 


6477 


309- 


650 1 


309 


6507 


309 


-6513 


303 - 


65 1 4 


309 - 


65 1 5 


309 


-6518 


3 11- 


6523 


3 1 1 


- 6524 


312- 


6535 


312- 


6542 


3 1 2 


6543 


312 


- 6546 


312- 


6550 


312- 


6655 


3 1 2 


- 6556 


3 13- 


6562 


3 1 3 


- 6564 


31S- 


6604 


3 15- 


6606 


315 


68 10 


315 


-6612 


315- 


66 13 


315- 


66 15 


3 1 5 


- 6622 


3 15- 


6624 


3 1 5 


- 6625 


3 17- 


6647 


3 17- 


6650 


3 17 


6SS 1 


3 1 7 


T6630 


3 17- 


6664 


317- 


6672 


3 1 7 


-6673 


3 13- 


6675 


3 1 3 


- 6676 


318- 


6730 


318- 


673 1 


3 1 3 


3732 


3 1 3 


-5733 


319- 


6743 


3 19 - 


6746 


313 


-6747 


3 19- 


3753 


3 1 9 


- S754 


322f 


6765 


322 - 


6766 


322 


3770 


322 


-6773 


322- 


6774 


322- 


6775 


322 


-6776 


322- 


7000 


322 


- 700 1 


322- 


7012 


322 - 


70 1 8 


322 


7020 


323 


-7022 


323- 


7023 


323- 


7033 


323 


-7035 


323- 


704 1 


323 


-704 6 


334- 


7062 


324- 


7063 


324 


7034 


324 


- 7070 


324- 


7074 


324- 


7101 


324 


-7103 


324- 


7105 


324 


-7107 


324 - 


7127 


325 - 


7 135 


325 


7 133 


326 


- 7 1 40 


326- 


7 1 42 


326- 


7 1 44 


326 


-7147 


326- 


71 SO 


326 


-7151 


333 - 


7734 


333- 


773B 


333 


774 1 


333 


■7742 


333 - 


7743 


334- 


7750 














32 - 


27 1 


92- 


272 


92 


274 


93 


• 304 


93- 


3 1 O 


93- 


3 1 2 


94 


-3 1 5 


98- 


370 


53 


- 37 1 





1 08 


54 1 


1 OS 


543 


1 OS - 


555 


1 03 


557 


108- 


584 


1 Od - 


57 1 


1 03 


573 


113- 


634 


113- 


635 


1 1 3 


- 636 


114- 


944 


114- 


660 


1 1 5 


- 679 


1 1 9 


-729 




1 1 S 


732 


1 1 6 


734 


117- 


767 


1 1 7 


77 1 


117- 


773 


118- 


1 000 


158 


2052 


158- 


2056 


158- 


2060 


239 


- 5654 


239 - 


5655 


289 - 


5657 


293 


-6076 


293 


-6 100 




293 


9 102 


295 


6 116 


295- 


6 12 1 


295 


6124 


299- 


6 1 44 


299- 


9145 


296 


6 146 


297- 


6174 


297- 


9200 


299 


- 622 1 


301 - 


626 1 


30 1 - 


6262 


301 


- 6264 


301 


-6271 




301 


9272 


30 1 


6274 


30 1 - 


6277 


301 


6300 


302- 


6313 


302- 


931S 


302 


6317 


302- 


9321 


302- 


9323 


303 


-8332 


303- 


6333 


303- 


9334 


303 


- 6336 


303 


-6340 




303 


9347 


303 


6360 


303 - 


6352 


303 


63S4 


304- 


9393 


304- 


9372 


304 


6373 


304- 


9374 


304- 


9376 


304 


- 6400 


304 - 


6410 


304- 


9412 


304 


-9414 


30S 


-6424/ 




30S 


9430 


309 


643 1 


306- 


6434 


309 


6435 


309- 


6439 


309- 


9440 
































J 


BCAIS 


IB 


0 


94 


32 1 


94- 


322 


loa 


901 


109- 


904 


t 10- 


9 10 


1 10 


912 


1 10- 


914 


110- 


9 1 6 


1 1 0 


- 620 


1 14- 


647 


1 19- 


709 


1 1 5 


-710 


1 1 8 


- looH 




1 IS 


■ IOCS 


290 


5974 


290- 


S97S 


290 


5701 


290- 


S702 


290- 


S710 


290 


S7 1 1 


290- 


S71B 


290- 


57 1 7 


290 


-5725 


290- 


S726 


290- 


5732 


291 


-S734 


29 1 
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BUFP40 


51 


•0 


5 1 


•0 


BUFP4 1 


5 1 


-0 


51 


•o 


SUFP42 


51 


•0 


51 


•0 


BUFP43 


5 1 


-0 


51 


•0 


8UFP44 


5 1 


-0 


51 


•0 


BUFP4S 


5 1 


-0 


5 1 


•0 


BUFP46 


5 1 


-0 


51 


•0 


BUFP47 


5 1 


-0 


5 1 


•0 


BUFP48 


S 1 


-0 


5 1 


-0 


BUFP49 


5 1 


-0 


5 1 


-0 


BUFP50 


51 


-0 


5 1 


- 0 


BUFP5 1 


6 1 


•0 


5 I 


- o 


BUFP52 


5 1 


•0 


52 


-0 


BUFPTR 


49 


-0 


49 


-0 



140-1515 240-4627 



268-5486 334-77S0 



230-4173 



KDBUP DIGITAL EOUIPMENT CORP. 

CROSS REFERENCE TABLE ( CREF y01-»a ) 



2901 ASSEMBLER VERSION 32 PAGE S-10 



BUFR 1 . 
BUFR2 . 
BW . S 0 1 
CSTYPE 



CCLASS 
CCSRWO 
CCSRWI 
CDONE 



6S -O 
304 - 63S2 
1 -O 

15-0 

27-0 

5 1-0 

73-0 

77- 1 1 

SO-55 

85-147 
104-500 
12B-1 146 
138-1 300 
148- 1706 
201 -3305 
230-420S 
243-4706 
253-5201 
286-5633 
306-6450 

45-0 

48-0 



29 1 -575 1 
298-6205 



65-0 
125-1106 
304 - 6367 



59-0 

74-0 

77-11 

82-75 

85- 1 53 
106-530 
1 29- 1 147 
139-1315 
1 52 - 2002 
202-3344 
230-421 1 
246-4771 
256-5232 
287-5634 
329 - 7400 
334 - 7757 

48-0 

4 8-0 

95-337 
29 1 -5760 
298 - 6206 



65-0 275-5530 275-5531 

1 25 - 1 107 





0 


8 


- 0 


8 - 


0 


1 2 - 


0 


1 2- 


0 


1 2 


0 


1 3 - 


O 


13- 


0 


1 3 - 


0 


1 4 - 


0 


1 4 


O 


1 5 


-0 


1 s - 


0 


1 5 


- 0 


1 5 - 


0 


1 8 - 


0 


1 8 - 


0 


1 8 


0 


20- 


O 


21 - 


0 


22- 


0 


22 - 


0 


22 


0 


25 


-0 


30 - 


0 


30 


- 0 


38 - 


0 


45 - 


0 


45 - 


0 


45 


0 


46 - 


0 


46- 


O 


46- 


0 


5 1 - 


0 


5 1 


0 


5 1 


-0 


6 3- 


0 


64 


- 0 


65 - 


0 


65 - 


0 


65 - 


0 


65 


0 


65 - 


0 


67 - 


0 


67 - 


0 


70- 


0 


7 1 


0 


7 1 


-0 


74 - 


0 


7 4 


- 0 


74 - 


0 


75 - 


o 


76- 


o 


76 


0 


76- 


0 


76- 


3 


76- 


3 


76 - 


3 


76 


3 


77 


- 1 1 


77 - 


1 5 


77 


- 1 5 


77 - 


1 5 


77 - 


1 6 


79 - 


2 6 


79 


27 


73 - 


3 1 


80- 


37 


80- 


45 


80- 


54 


80 


55 


80 


-55 


3 2- 


7 5 


8 2 


-75 


a 2 - 


75 


83- 


1 05 


S3 - 


1 1 1 


83 


1 1 2 


84 - 


1 1 4 


84- 


1 1 6 


84 - 


122 


84 - 


125 


34 


1 30 


85 


-14 2 


85 - 


1 53 


85 


-153 


9 1 - 


252 


9 1 - 


253 


102- 


456 


102 


456 


102- 


456 


102- 


456 


102- 


456 


102- 


460 


1 02 


466 


1 03 


- 475 


122- 


1072 


1 24 


- 1075 


124- 


1077 


1 24 - 


1 1 04 


126- 


1110 


1 2 6 


1115 


12 6- 


1115 


1 26- 


1115 


128- 


1 1 37 


128- 


1137 


123 


1137 


1 28 


-1145 


1 " 


1147 


129 


-114 7 


13 2- 


12 10 


1 33- 


12 15 


133- 


12 16 


1 33 


1 220 


133- 


1222 


133- 


1 222 


1 33- 


1222 


1 34 - 


1 233 


1 34 


1234 


1 38 


- 1 300 


] 


13 21 


1 39 


-13 22 


13 9- 


1325 


140- 


1 S 1 4 


1 40- 


1 5 t 5 


1 42 


154 1 


142- 


154 1 


143- 


1 572 


145- 


1 604 


1 45 - 


1 624 


1 48- 


1 70 1 


1 48 
1 9 6 


-1704 


153- 


2004 


155 


-2014 


1 5S - 


2023 


155- 


2023 


1 60- 


2072 


1 60 


2072 


1 60- 


2072 


176- 


2424 


19 1- 


2725 


19 1- 


2730 


193- 


30O7 


-3136 


203 - 


3355 


206 


-3410 


207 - 


34 1 4 


2 12- 


3612 


2 12- 


36 14 


220 


3725 


220 - 


3725 


220 - 


3725 


22 1- 


374 1 


22 1- 


3743 


222- 


3763 


226 


-4070 


230- 


4212 


232 


- 424 1 


232- 


4247 


232 - 


4254 


235 - 


4404 


235 - 


4407 


235 - 


44 10 


237- 


4503 


237- 


45 10 


238 - 


45 12 


240- 


4627 


243 


-4704 


248- 


5014 


248 


-SOI 6 


248- 


5022 


248- 


S034 


249 - 


5057 


249 - 


5065 


249 - 


5075 


249 - 


5075 


249 - 


5075 


25 1- 


5 1 27 


25 1- 


5 136 


253 


-5177 


259- 


5333 


259 


-S342 


259 - 


5352 


288- 


S4 6S 


268 - 


5466 


278 - 


5536 


278- 


5541 


278- 


5542 


278- 


5542 


278 - 


5542 


282 - 


5567 


285 


-5633 


287- 


5634 


288 


-5 634 


288 - 


5634 


288 - 


S634 


289 - 


5634 


296- 


6 1 70 


297 - 


6201 


297- 


6201 


300- 


8242 


300- 


8242 


300- 


6242 


30 1 


- 6242 


329 - 


7404 


329 


-7404 


330- 


7426 


330- 


74 2 6 


331 - 


7440 


332- 


7445 


333- 


7445 


333- 


7734 


334- 


7750 


334- 


77SO 


334 - 


77SO 


334 


-7760 


48 - 


0 


48 


-0 


1 49 - 


1712 


1 49 - 


1722 


































9 6 - 


340 


1 08 


-552 


1 15- 


70 1 


116- 


73 6 


159- 


2062 


290- 


5675 


290- 


5702 


290- 


57 1 1 


290- 


57 1 7 


290- 


5728 


29 1 - 


5734 


29 1 


-5743 


23 1- 


5766 


29 1 


-5775 


29 1 - 


6003 


292- 


60 1 2 


292- 


6020 


292- 


6027 


292- 


6035 


293 - 


6060 


298- 


620 1 


29 8- 


6202 


298- 


6203 


298 


-6204 


301 - 


6300 









































CF . ATN 


50 


O 


50 


-0 


200 


3244 










CF , MSC 


49 


o 


50 


- 0 














CF . THS 


43 


o 


50 


- 0 


232 


4275 


233 


4277 






CFLAGS 


50 


0 


2 1 4 


-367 1 














CHGFLG 


69 


0 


















CHGMOO 


69 


o 


















CHKBDR 


289 


565 1 


297 


-6170 


297 


6 1 70 


30 1 


6256 






CHKPAR 


98 


353 


1 1 2 


630 


1 1 4 


654 


1 1 5 


672 


1 1 6 


720 


CKWREA 


227 


4 122 


227 


4 1 24 














CKWRER 


194 


3037 


227 


4 123 


322 


7007 










CKWROM 


227 


4 12 1 


229 


4 155 


253 


5212 










CL IMIT 


49 


0 


49 


0 


1 40 


15 10 


147 


1664 






CLRBRR 


90 


25 1 


















CLRTST 


79 


3 1 


ao 


34 


82 


75 


82 


75 


82 


75 


CMDCOF 


47 


0 


47 


0 


1 42 


1 554 


142 


1 556 


148- 


1 705 


CMDLEN 


47 


0 


47 


0 


48 


0 


48 


0 


13 1- 


117 1 


CMOL IM 


45 


0 


52 


0 


1 40 


1511 










CMOO 


48 


0 


1 49 


1723 














CMDPOF 


47 


0 


48 


0 


1 50 


1743 










CMOPTR 


47 


0 


47 


o 














CMODEL 


45 


0 


45 


0 


45 


O 


2 68 


547 1 


27 1- 


5477 


CMPBUF 


5 1 


0 


5 1 


0 


1 40 


1526 


243 


4703 


244- 


47 17 


CN . ERR 


1 9 


0 


142 


154 1 














CNT . LN 


52 


0 


20 1 


33 13 














CNTFLG 


49 


0 


50 


0 


50 


0 


200 


3236 


2 14- 


3672 


CNVTVl 


48 


0 


48 


0 


1 79 


2442 


179 


2443 


192- 


2762 


CNVTV2 


43 


0 


48 


0 


1 79 


243 1 


179 


2432 







1 so- 

148- 



1 743 
1 703 



198-3134 



233 - 4300 
192-2762 



192-2762 210-3537 210-3537 210-3537 266-5447 



KJ 
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CNVTV3 


48 


0 


48 


-0 


179 


-2430 


179 


-2452 


289 


5640 


289 


-564 1 


299 


6 23 1 


301 


-8245 


301 


- 6246 






CNVTV4 


48 


0 


48 


-0 


1 79 


2456 


192 


-2762 


210 


3537 


289 


-564 1 


299 


6232 


30 1 


-6246 










COOVER 


46 


0 


46 


-0 


48 


0 


87 


-202 


138 


1274 


138 


-1275 


202 


3335 


2 1 4 


-3666 


268 


- 5470 


268 


-5471 


COMPLT 


69 


0 


































CON . ER 


334 


7766 


335 


-7774 


335 


8000 






























CON . ST 


50 


0 


126 


-1132 


1 32 


12 10 


1 34 


-1231 


1 40 


1 530 






















CONT 


24 


0 






































CONTCD 


69 


O 






































CaPY4 


1 


O 






































CPE 


1 2 


0 


1 2 


-0 


. 1 2 


0 


83 


-106 


83 


1 1 0 


83 


-112 


84- 


1 2 1 


84 


-123 










CR 


1 8 


0 


1 8 


-0 


1 8 


0 






























CRDV 


24 


0 






































CRI 


1 7 


o 


76 


- 4 


SO 


37 


80 


- 4 5 


SO 


50 


SO 


- 5 7 


80- 


60 


81 


-72 


83 


- 1 OS 


83 


-113 




85 


143 


39 


- 240 


89 


24 1 


35 


-327 


9 6 


343 


1 00 


-444 


1 03 - 


473 


1 04 


- 500 


1 07 


-534 


107 


-535 


CRY 


1 1 4 


656 


1 1 4 


-665 


1 1 5 


674 


1 1 5 


-711 


1 1 6 


722 


1 1 6 


-74 1 


334 - 


7760 












1 3 


0 


39 


- 40 1 


1 47 


1687 


1 62 


-2135 


1 62 


2 14 1 


1 79 


-2445 


179- 


24 64 


1 9 1 


- 2724 


192 


-2736 


192 


-2753 




2 1 9 


3723 


225 


- 40 1 4 


249 


5054 


250 


-5106 


250 


5 12 1 


25 1 


-5163 


2S7- 


5263 


259 


- 5332 


259 


-5371 


262 


-5415 




295 


6 136 


303 


-6343 


304 


6365 


304 


-6403 


306 


6442 


322 


- 6772 



















84-115 
108-554 



84-1 24 
108-574 



84- 128 
1 14-645 



84- 130 
I 1 4-653 



o 



CSERR 


69 


-0 










CSR 


1 4 


-0 










CTMOUT 


46 


-0 


2 14 


3865 






CYCLE 


36 


-0 










CYLSTR 


45 


-o 


192 


2763 






D.e.c. 


1 


-o 










0 . STPA 


333 


•7445 


333 


7725 






DATEND 


85 


-0 


65 


0 


66 


-0 


DATT 


59 


-O 


1 42 


1546 


1 63 


-2157 


DBAR 


1 7 


-O 










DCERR 


63 


-0 










DCLASS 


45 


-0 


216 


3701 






DCLK 


1 4 


- O 










DCMASK 


62 


- O 










OCN , ST 


69 


-O 










DCN . TT 


69 


-0 










DCRD 


1 8 


-o 


18- 


0 


18 


0 


OCRS 


18 


-0 


1 8 - 


0 


1 8 


0 


DOC 


22 


-0 










DOD 


22 


-0 










DER 


1 7 


-0 


80- 


54 


85 


144 


DERR 


59 


-0 


13 6- 


3126 


2 1 1 


3550 


DEVCL 


45 


-0 










DFAIL 


2 1 


-o 


2 1 - 


0 


80 


45 


DI 


73 


-0 


87 - 


2 13. 






DIAG 


73 


-0 










0 I INTR 


126 


-1120 


1 27 - 


1 134 






DISCON 


69 


-0 










OISM 


48 


-0 


3 12- 


6532 


31 2 


6532 


DISN 


48 


-0 


3 12- 


6532 


3 1 2 


6542 


D I V5 1 2 


224 


- 4005 


227 - 


4127 


257 


5255 


0 I VA 


280 


- 5 S 5 1 


280- 


5556 






0 I V8 


280 


-5547 


280- 


5552 


280 


5554 


D I VC 


230 


-5553 


280 - 


5555 






DIVO 


179 


-244 1 


280- 


5547 






DIVDO 


179 


-2450 


1 79 - 


2455 


280 


5546 



34-126 102-464 334-7781 
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D I VX 


280 - 


5 550 


280- 


ssss 










D I V X I T 


2 80- 


5550 


280- 


5557 










DM . BEG 


65 - 


0 


6 5- 


0 


6 5- 


0 


2 6 2 


54 1 2 


OM . RO 


289 - 


5 6 5 3 


29 6- 


6 14 2 










OM. RLP 


296 - 


6 144 


29 6- 


6 16 6 










DM.WR 


30 1 - 


6 2 60 


306 - 


8430 


306 - 


8445 






DMATST 


136- 


1234 


13 8- 


1246 










OMBEG 


1 9 - 


0 


220- 


3730 


221- 


37 8 2 


222 


■37 83 


DMBPC 


4S • 


0 














DMODE 


1 9 - 


0 


142- 


1 542 


1 4S - 


1808 


15 6 


■ 2045 


OMODT 


4S - 


0 


204 - 


3373 










OMOVH 


45 • 


0 














OMOV L 


45 - 


0 














DMREGO 


47 • 


0 


47 - 


0 


2 6 2* 


5407 


2 6 2 


-542 1 


OMREG 1 


47 - 


0 


47 - 


0 


282 ■ 


54 10 


2 8 4 


* 5430 


DMRGG2 


47 - 


0 


47 - 


0 


1 40- 


1512 


2 82 


- 54 1 S 


0MREG3 


47 - 


0 


4 7- 


0 


2 6 2- 


54 1 1 






0MREG4 


47 - 


0 


4 7- 


0 










OMREGS 


47 - 


0 


47 - 


0 










DMREG6 


47 - 


o 


47 - 


0 










0MREG7 


47 - 


0 


47 


0 










DMSTR 


45 - 


0 


2 6 2 


5 4 12 










DMTEMP 


49 - 


0 


4 9 


0 










DOT 


306 - 


6450 


3 I 2 


6 540 


3 16- 


6 834 


3 1 9 


-6751 


DOT 1 


306 • 


64SO 


3 1 9 


6752 


3 19- 


6 7 57 






D0T2 


306 - 


64SO 


319 


87 51 


3 19- 


6 753 






OPF 


1 4 ■ 


O 














OPROC 


1 2 - 


o 














DRAV L 


59 


0 


1 24 


I 074 


142- 


155 2 


1 83 


-2157 


DRDUP 


59 


o 


1 24 


1 07 4 


163- 


2 157 


1 7 6 


- 2404 


DRD Y 


25 


0 














OR I N I T 


2 1 


0 


2 1 


0 


12 6- 


1114 


145 


-18 17 


ORV . AT 


83 


0 


63 


0 


20 1- 


32S5 


20 1 


-325 6 


DRV . AV 


62 


0 


63 


0 


188- 


2 642 


19 3 


-2773 


ORV . C 1 


62 


0 














ORV . C2 


62 


0 














ORV . C3 


62 


0 














ORV . C4 


62 


0 














DRV . OS 


62 


0 














DRV . 00 


62 


o 


1 7 8 


2407 


209 


347 4 






ORV . DE 


62 


o 














ORV . DP 


62 


0 


82 


O 










ORV . DR 


61 


0 














DRV , EL 


6 1 


0 














DRV . F 0 


62 


0 














ORV . OA 


6 1 


o 














ORV . PE 


62-0 


62 


-0 










DRV . PS 


6 1 


0 














ORV . RE 


62 


0 


82 


■0 










ORV . RR 


6 1 


0 














□RV , RU 


6 1 


0 


175 


•2367 


178 


2408 


209 


-3474 


DRV , S 1 


62 


0 


82 


-0 










DRV .52 


62 


0 


82 


■0 










DRV .S3 


62 


-0 


62 


-0 











262-5412 262-S413 267-5456 266-5462 277-5534 277-5535 333-7745 333-7748 



o 



307-6452 
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DRV . S4 


62 


0 


82 


0 






DRV .S7 


62 


0 










DRV . SN 


62 


o 










□RV . SR 


e 1 


0 










DRV , SU 


6 1 


0 


63 


0 


202 


3323 


DRV . U t 


6 1 


0 


6 1 


0 


1 36 


2572 


DRV . U2 


6 1 


0 


6 t 


o 


227 


4 107 


DRV . U3 


6 1 


-0 


6 t 


0 


227 


4 1 07 


DRV . U4 


6 1 


■0 


6 1 


0 


227 


4107 


DRV , UM 


63 


•0 


186 


2801 


187 


2812 


DRV W1 


62 


-0 










DRV .W2 


62 


-0 










DRV ,W3 


62 


-o 










DRV .W4 


62 


-o 










DRV .WE 


62 


-0 


62 


0 






DRVCLR 


69 


-0 










DRVOL 


59 


-0 


124 


-1074 


142 


-1552 


DSER 


14 


-0 










DSK . LN 


S2 


-0 


203 


-3357 






□SLEDS 


64 


- 130 


89 


-236 






DSR 


14 


-0 










DSTSH 


45 


-0 


220 


-3735 


288 


-S485 


OSTSL 


45 


-0 


220 


-3734 


22 1 


-3755 


DTEMPI 


50 


-0 


50 


-0 






DTMP 


n 


-0 










DUP . LN 


52 


-0 


20O 


-3246 






OUPVC 


45 


-0 


165 


-2224 






DXFC 


1 9 


-0 


1 43 


-1564 


207 


-3415 


E . RPe2 


334 


- 77 64 


334 


-777 1 






E .WPE2 


334 


- 7760 


335 


-7772 






E3 1 1 


306 


- 6450 


3 1 2 


-6535 


3 1 3 


- 6600 


E335 


306 


- 6450 


3 1 2 


-6555 


3 1 2 


- 656 1 


E345 


306 


- 6450 


3 1 3 


-6566 


3 1 3 


- 6575 


£350 


306 


- 6450 


312 


- 654 1 


3 1 3 


- 6577 


B900 


306 


- 6450 


309 


-6517 


3 1 7 


-6885 


E9 10 


306 


- 8450 


313 


- 6702 


3 1 8 


-6727 


E915 


306 


- 8450 


318 


-6715 


318 


-8718 


E9n 


306 


-6450 


318 


-6714 


318 


-871 8 


E920 


306 


- 6450 


318 


-6715 


3 1 8 


-8717 


ECC 


1 6 


-0 










ECCOA 


306 


- 6450 


308 


-8471 


308 


-6476 


ECC 1 


306 


- 6450 


309 


-8477 






ECC1A 


306 


- 8450 


309 


- 6508 


309 


-6512 


ECC 1 B 


306 


-8450 


309 


-6505 


309 


-8512 


ecc2 


308 


-84SO 


309 


-6500 


309 


-8502 


ECC2A 


306 


-8450 


31 1 


-6523 


31 1 


-8527 


ECC9 . 1 


46 


-0 


48 


-0 


48 


-0 


ECC9 . 2 


48 


-0 


48 


-0 


48 


-0 


ECC9 . 3 


48 


-0 


48 


-0 






ECCC 


2 1 1 


-3571 


234 


-43SS 


263 


- 5423 


ECCCA 


306 


- 6450 


308 


-8457 


308 


-8465 


ecccB 


306 


- 6450 


308 


- 6457 


308 


- 6487 


ECCMSK 


73 


-O 










ECHOCD 


69 


-0 











207-3415 207-3418 221-3737 221-3740 262-5422 266-5453 267-5481 333-7738 
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E CMO V 9 


3 0 S 


- 6450 


3 } 3 


- 6570 


3 1 3 


- 6S76 


3 1 7 


8670 


















ECMO VE 


2 6 6 


-5447 


3 0 6 


- 64 SO 


3 1 7 


- 6666 


3 1 7 


6670 


3 1 7 


-6672 














ECMO VX 


30 6 


- 6450 


3 17 


-6671 


3 1 7 


-6874 






















ECOUNT 


4 9 


- 0 


4 9 


- 0 


235 


-4375 


2 63 


5424 


309 


-6514 


3 1 2 


- 6534 


315 


6622 


3 1 8 


6644 


^ ECSUMH 


•T ^ 


- O 


























-'CSUML 




- O 






























r SOS E ED 


4 5 


- o 


1 22 


-1054 


1 2 2 


-10 60 


1 3 6 


1 237 


1 3 6 


-1243 


137 


- 1 257 


230 


42 10 


235 


4406 


EF 


BBR 


5 9 


- 0 


239 


- 45 60 


2 40 


-4511 


240 


4 620 


240 


-4622 














EF 


. BBU 


5 9 


- 0 


239 


-45 60 


240 


-4612 


2 40 


462 1 


















EF 


LOG 










^ e ^ 


- 45 60 






















ELEV 


R 1 


- o 








-2132 






















ELOC 




- Q 


if 


-6513 


■9 1 c 

^ 1 


-6 624 


3 17- 


6 6 50 


3 t 8 


- 6577 














ELPM 




- O 






^12 


-8 523 


3 12- 


8 5 5 4 


3 1 3 


- 6570 














ELPN 




- Q 






308 


"847 1 


308 - 


6 4 7 2 


3 1 1 


- 652 1 


3 1 I 


- 6523 


3 11- 


6 5 2 4 


3 1 2 


6540 


ELPO 




-ft 


a* 




48 


" 0 


3 11- 


652 4 


3 12 


- SS4 1 


3 1 2 


- 65 80 


3 13- 


657 6 






BLPP 










48 


- 0 


48 - 


0 


4 8 


•0 


48 


-0 


315- 


6807 


3 1 5 


6625 


ENCACH 


































ENOCD 




"rt 


ea 


' - 


























EO 




\z 


*^ 


* T 


- 0 


48 


• o 


49 - 


0 


59 


-0 


65 


•O 


67- 


0 


77 


5 






147 


- 1 BB2 


148 


- 1 704 


1 49 


-17 11 


149- 


17 2 3 


1 SO 


- 1 743 


150 


- 1 743 


154- 


2005 


1 82- 


2 114 






184 


-2173 


1 75 


-23 87 


1 75 


-2371 


176- 


2377 


176 


-2404 


176 


- 2406 


180- 


2473 


182 


2502 






18 9 


- 2 652 


1 89 


-2657 


1 9 1 


-2720 


19 1- 


2730 


192 


-27S7 


192 


-2760 


192- 


2767 


192- 


2767 






19 4 


■ 303 4 


1 9 4 


-303 5 


1 94 


- 3035 


194- 


3042 


1 94 


-3042 


194 


- 3047 


196- 


3 122 


1 9 8 


3 122 






1 9 7 


-3175 


1 98 


- 32 1 O 


202 


-3326 


202- 


3326 


202 


-3335 


205 


-3401 


205- 


3401 


205- 


340 1 






2 1 2 


-3832 


2 1 2 


-3 633 


2 1 2 


-3634 


2 12- 


3635 


2 1 4 


-3668 


2 1 6 


-3678 


2 16- 


3677 


2 17- 


3703 






224 


-4005 


2 25 


-4011 


225 


-4023 


226 - 


4054 


226 


- 4072 


226 


-4074 


226- 


4 105 


227- 


4 126 






2 3 6 


-4447 


2 40 


- 4 600 


240 


-4 602 


240- 


4623 


246 


- 474S 


246 


-4777 


247- 


5005 


248- 


501 7 






2 6S 


-5465 


2 6 9 


-5472 


273 


-5508 


289 - 


584 1 


289 


- 58S7 


30 1 


- 6246 


3 12- 


6532 


312- 


6532 






3 24 


-707 2 


3 2 4 


-7072 


324 


- 7073 


326 - 


7 147 


326 


-7 150 


327 


-7162 


333 - 


772S 


333- 


7747 


ER 


8CA 


67 


- 0 






























ER 


BP 1 


67 


- 0 


1 1 4 


-6 50 


























ER 


C I D 


20 1 


3 3 13 


202 


-3 327 


202 


3334 






















ER 


□ MX 


6 7 


0 


2 62 


-5415 


2 67 


5455 






















ER 


HTO 


67 


O 


1 45 


-16 16 


























ER 


IHT 


67 


0 


15 6 


- 2026 


























ER 


IWR 


67 


0 


1 55 


- 202 1 


























ER 


LOG 


200 


3244 


20 1 


- 3262 


























ER 


MER 


67 


0 


SO 


- 40 


























ER 


MRR 


67 


0 


1 9 6 


-3142 


22 6 


4 t02 


259 - 


5356 


















ER 


MST 


67 


o 


289 


-5637 


30 1 


6244 






















ER 


N IM 


8 7 


0 


1 65 


-2222 


























ER 


PRO 


8 7 


0 






























ER 


PWR 


6 7 


o 


1 47 


-1653 


























ER 


RAP 






101 


-44 6 


1 0 1 


452 


104- 


47 6 


















ER 


ROP 


67 


o 


103 


-472 


























ER 


RP2 


S7 


o 


1 1 4 


-662 


























ER 


RRD 


67 


0 


149 


17 14 


1 50 


1 752 






















ER 


RTO 


67 


o 


67 


0 


67 


0 






















ER 


ftWR 


67 


0 


1 5 1 


1 7 70 


























ER 


SAP 


67 


0 


101 


445 


10 1 


45 1 


335 - 


7776 


















ER 


SOP 


67 


0 


335 


7777 


























ER 


SRN 


202 


3326 


202 


3345 


























ER 


SRP 


67 


0 


67 


0 


334 


7762 


334 - 


7763 


334 


7764 


335 


7773 










ER 


STP 


67 


0 


299 


6238 



























-6242 323-7034 



5-8610 317-66eS 



101 -450 

163-2132 

184-2544 

192-2767 

198-3 144 

205-3401 

2 1 7-3705 

230-4204 

248-5023 

3 17-6665 

333-7747 



101 ■ 
163' 
188' 
192 
196- 
209 • 
217- 
231 ' 
251 ' 
322' 
333- 



454 137' 

2 1 S4 163' 

2623 189- 

2767 193- 

3 144 19 6- 

3472 209' 

3706 217- 

4224 232- 

5 153 2S 1 ' 

6765 322- 
7747 



1274 

2 166 
2645 
30OO 

3 1 44 
3474 
3707 
4272 
5 157 
6773 



I 39 • 
1 64 ' 
1 89 • 
193- 
197- 
211- 
217 
233- 
257- 
322- 



1 500 

2 17 1 
2646 
3002 

3 156 
3542 
3710 
43 11 
5232 
700 I 



142' 
164' 
189' 
193' 
197- 
211- 
223- 
233' 
257- 
323- 



1 545 

2 17 1 
2647 
3005 

3 165 
3575 
3774 
43 12 
5255 
7054 



146- 1S30 
164-2 173 
189-2650 
193-3010 
197-3173 
2 1 2 - 3630 
224-3776 
233-43 1 6 
258-5273 
324-7062 
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Q 



ER . TMO 


67 


-O 


























ER.UID 


201 


- 3303 


20 1 


-3314 


203 


3357 


















ER . VC I 


67 


-0 


164 


-2 176 






















E R . WP 2 


67 


■0 


1 1 3 


-637 






















ERECOV 


69 


-0 


























ERET 


306 


- 6450 


3 1 3 


- 6730 


3 1 8 


6734 


















ERR 


35 


■0 


33 


-0 






















ERROO 


38 


■0 


77 


- 10 


77 


1 2 


















ERRO 1 


38 


-0 


79 


- 27 






















ERR02 


38 


0 


80 


- 46 






















ERR03 


38 


0 


























ERR04 


33 


0 


30 


-34 






















ERR05 


33 


o 


79 


-3 1 






















CRROS 


33 


0 


30 


-36 






















ERR07 


38 


0 


38 


-0 


30 


43 


















ERRB 1 


79 


30 


79 


-33 


80 


35 


30 


36 


30 


-44 


SO 


45 


88 


-2 17 


ERRS 1 A 


79 


26 


39 


-373 


9 9 


374 


99 


375 


99 


-376 


99 


377 


99 


- 400 




99 


414 


99 


-415 


99 


4 1 7 


99 


420 


1 00 


-442 


1 OO 


444 






ERRB 1 B 


80 


41 


80 


- 42 


80 


43 


108- 


552 


1 03 


- 554 


1 1 O 


625 


1 1 3 


-64 1 




1 1 6 


74 1 


116 


-746 


1 1 8 


1012 


119- 


102 1 


1 1 9 


- 1 024 


1 20 


1 034 


122 


- 1 055 


ERRB 1 E 


79 
1 03 


27 
4 70 


79 
103 


- 27 
-473 


83 


106 


83 


1 10 


83 


-111 


33 


1 1 2 


84 


-12 1 


ERRB 1 L 


80 


34 


129 


- 1 152 






















ERRB 1 M 


80 


37 


95 


-323 


96 


346 


159- 


206 1 


159 


-2064 










ERRB10 


79 


31 


1 28 


-1142 


1 28 


1 145 


133- 


1222 


134 


- 1 225 


136- 


1240 


136 


• 1 244 


ERRB 1 0 


80 


36 


























ERR81T 


80 


42 


86 


- 1 65 


9S 


330 


96- 


345 


lis 


- 703 


1 1 6- 


740 






ERRB 1 2 


79 


27 


1 73 


- 2330 


238- 


45 1 7 


238- 


4524 














ERRB2E 


30 


46 


104 


•477 


108- 


5 1 4 


106- 


5 1 7 














ERRS I T 


73 


0 


80 


-51 


»1 - 


61 


1 60- 


2073 














ERREG 


37 


0 


























ERRINI 


60 


0 


























ERR I NP 


60 


0 


246 


- 4745 


246- 


4746 


















ERR I P 


53 


0 


1 24 


-1074 


173- 


2336 


2 11- 


3602 


247 


-501 1 










ERRRR 


306 


6460 


3 1 5 


- 5 602 


3 15- 


S603 


3 15- 


6606 


3 1 8 


-6632 


3 16- 


6635 


3 1 6 


■6640 


ERRRTC 


45 


0 


246 


-4757 






















ERRSET 


80 


45 


80 


50 


80 - 


5 1 


















ERRVEC 


60 


0 


























ETST 1 


1 2 


0 


























EVAL 


43 


0 


309 


■6516 


3 16- 


6645 


3 18- 


6700 














F 


306 


6450 


317 


6653 


3 17- 


6663 


















FAILUR 


48 


0 


48 


0 


48 - 


0 


48 - 


0 


104 


- 502 


106- 


5 1 1 


1 40 


153 1 


FAIRCT 


61 


O 


1 95 


3077 






















FCT . MD 


45 


O 


212 


3824 






















FCT . V 1 


4S- 


O 


45 


0 


212- 


3627 


















FCT . V2 


45- 


0 


2 1 2 


3630 






















FDCLK 


22- 


0 


























FD I AG 


6 1 ■ 


0 


189 


265 1 


202 - 


33 1 6 


















FLAG 


35 - 


0 


1 5 1 


1788 


151 - 


1 77 1 


















FLOAT 


1 8 - 


O 


























FM . BAD 


58 - 


0 


201 


3272 


232 - 


4246 


232- 


425 1 














FM . CNT 


58 - 


O 


1 40 


1 534 


201 - 


327 1 


















FM.OSK 


53 - 


0 


201 


3273 


236- 


444 1 


239- 


4565 


239 


4575 










FM.SOI 


58- 


0 



























113-642 114-652 114-653 
122-lOSl 122-1068 
84- 122 84-123 1 01 - 447 



101 -450 101 -453 
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FORCE 

FORICO 

FORSCO 

FPE 

FRERR 

FRMCD 

FSEEK 

FSTST 

FTBST 

GETIO 

GETRES 

GETSTA 

GO 

GORD 



GOWR 

GPRO 

GPR1 

GPR2 

GPR3 

GRNGLN 

GSEL 

GTCCHR 

GTORSP 

GTE 

GTUCHR 
GTURSP 

H I 1 COD 
H 1 1 XOR 
HADD 

HANG 

HDCOD 

HDLMT 

HDRTMO 

HEADER 

HES 

HI . OFF 
HIBVT 



HINIB 
HIPAR 
HOSTF 
HOSTMO 
HSTOUe 
HU . T3 
HU . T4 
HU . T5 
HU . T6 
HU . T7 
HU . T9 
I DENT 



43-0 
69-0 
89-0 
2»-0 
69-0 

45- 0 
60-0 
S5 - 1 44 

12- 0 

86- no 

306-6450 

69-0 

36-0 

15-0 
290-5730 
292-6024 

15-0 

43-0 

43-0 

43-0 

43-0 
1 3 1 - 1 1 70 

59-0 

69-0 

69-0 

13- 0 
69-0 
69-0 

46- 0 
4B -O 
15-0 

303-6335 
17-0 
45-0 

49- 0 
45-0 

47- 0 
42-0 

10 1-447 

45-0 
219-3724 
277-5535 

45-0 
101 -447 

45-0 

50- 0 
50-0 
64-136 
64-136 
84- 1 36 

84- 136 

85 - 1 42 
85- 152 
40-0 



161-2106 174-2354 194-3060 194-3061 

86-153 
1 17-752 

91-253 122-1070 
308-6455 308-8461 308-6464 319-8760 



o 



94 


-318 


95 


-336 


114- 


661 


115- 


677 


118- 


1001 


289 


5660 


290- 


5872 


290 


-5877 


290 


5704 


290- 


5706 


290- 


5713 


290 


5721 


290 


5723 


29 1 


-S736 


29 1 


-5740 


29 1 - 


5745 


29 1 - 


5753 


29 1- 


5755 


29 1 


5762 


29 1 - 


5770 


29 1 


-5772 


29 1 


5777 


29 1 - 


6005 


292 - 


6007 


292 


6014 


292 


6022 


292 


- 903 1 


292 


- 8037 


293- 


6103 


295 - 


8 125 


296- 


6 147 


299 


6222 






























95 


-333 


108 


-550 


303- 


6355 


304 - 


8415 






































87 


-212 


88 


- 22 1 


126- 


1 123 


130- 


1161 







































131-1172 131-1176 
195-307 1 



3 15- 


6603 


315 


6606 


3 17- 


6683 


































46- 


O 










































46- 


O 


46 


0 






































92- 


274 


98 


37 1 


108- 


557 


106 


573 


t 1 O 


6 lO 


1 10- 


6 1 6 


289 


-5656 


293- 


6 100 


295 


-8122 


296 


-6145 


297 


-8200 


304- 


6375 


304 


64 12 


308- 


8432 


































77 - 


5 


77 


18 


80- 


53 


84 


123 


84 


1 27 


85- 


142 


88 


-222 


88- 


225 


89 


-233 


86 


-233 


89 


-235 


240- 


4601 


240 


4903 


322- 


6777 



































47-0 



47-0 



47-0 



101-447 101-450 

48-0 87-200 87-204 125-1107 138-1275 142-1544 142-1557 144-1S73 154-2006 184-2541 194-3053 212- 

224-4000 235-4374 249-5066 252-5172 262-5413 267-5456 268-5462 268-5471 274-5523 274-5525 274-5527 275- 

322-7003 324-7067 
246-4756 

329-7403 335-7774 335-SOOO 



3623 215-3S73 
5531 276-5533 



50-0 

50-O 
331 -7431 
331 -7432 
33 1 - 7433 

85- 141 

85- 145 
331 -7437 



140-1503 145-1622 214-36S2 

143-1562 146-1636 147-1655 202-3340 



33 1 -7434 
33 1 -7435 
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2901 ASSEMBLER VERSION 32 PAGE S- 



I DX 
IE 

INCRTN 

I ND I AG 

I N 1 

I N I T 1 

I N I TMl 

INPLEN 

INPUT 

I NSEEK 

INSTR 

INTI 

INTR 

INTVEC 

I NVAL 

I NVPOP 

I OACC 

lOCLK 

lOCNT 

I OMSK 

lORTV 

lORWR 

I DSEK 

IPINTR 

IPREG 

IRCI 

lUAR 



25-0 

35- 0 
83-113 
19 -O 
24-0 

1 40- 1 500 
1 74 - 2365 

47-0 

47-0 

69-0 

36- 0 
35-0 
40-0 
49-0 
40-0 

258-531 1 

44 -O 

60-0 

6O-0 

45-0 

60-0 

60-0 

60-0 

40-0 

4 1-0 

40-0 

17-0 
278-5536 
295-8 127 
303 - S356 



1 27 - 


1 1 34 


138- 


1 303 










84 - 


1 1 4 


84 - 


1 3 1 


8 4- 


1 32 


S5 


1 47 


80- 


37 


80- 


60 


83 - 


105 


34 


1 30 


227 - 


4 116 


284 - 


563 1 


309 - 


65 14 


3 1 5 


6625 


236- 


4444 


284- 


5632 


311- 


6531 







lOl -455 
95-327 



102-464 
96-343 



103-474 
100-444 



104-500 
103-473 



106-505 106-525 

138-1304 160-2067 334-7765 



49-0 132-1 203 

258-531 1 



!1-264 92-273 



147-1 642 



119- 1020 156-2047 

120- 1044 120-1047 12O-I050 146-1632 148-1706 152-2002 153-2004 221-3743 249-5054 249-5062 249-5067 259-5333 259-5342 
276-5536 282-5600 283-5624 289-5647 289-5650 289-5651 289-5654 289-5662 289-5867 293-6078 294-BI11 295-6113 295-6116 
295-6135 296-6144 296-6150 297-6173 301-6254 301-6255 301-6258 301-6261 301-6266 302-6307 303-8333 303-6342 303-6350 
304-6361 304-6364 304-6367 304-8373 304-6402 304-6407 305-6417 305-6422 305-6425 306-6430 306-8441 

77-5 
77-15 



JMPTST 


76 


- 2 


78 


- 3 


76 


-3 


JUMP 


77 


-7 


77 


- 1 5 


77 


- 15 


L 


BAOO 


57 


-0 


57 


-0 


202 


-3341 


L 


BAD 1 


57 


-0 










L 


CHVR 


S7 


-0 










L 


ONTO 


57 


-0 


57 


-0 


202 


-3334 


L 


CNT 1 


57 


-0 


57 


-0 






L 


CNT2 


57 


-0 


57 


-0 






L 


CNT3 


57 


-0 


202 


- 3335 






L 


CRFO 


57 


-0 


57 


-0 


202 


-3327 


L 


CRF 1 


57 


-0 










L 


CSVR 


57 


-0 


57 


-0 


202 


-3335 


L 


EVNT 


57 


-0 


200 


-3240 






L 


FLGS 


57 


-0 










L 


FMT 


57 


-o 


200 


-3242 


203 


-3351 


L 


HDRO 


67 


-o 


5 7 


-0 


203 


- 3354 


L 


HDRI 


57 


-0 










L 


MLUN 


57 


-0 


201 


-3312 


202 


-3325 


L 


RTRV 


57 


-0 


202 


-3345 






L 


SDIO 


57 


-0 


57 


-0 


201 


-3274 


L 


SOI 1 


57 


- 0 


57 


-0 






L 


SD I 2 


57 


- 0 


57 


-0 






L 


SDI3 


57 


-0 


57 


-0 






L 


SDI4 


57 


-0 


58 


-0 
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CROSS REFERENCE TABLE ( CREF VOI-OB ) 



L . SD I 5 

L . SE9 
L . UHVR 

L . UN I T 
L . UNTO 

L . UNT 1 
L . UNT2 
L . UNT3 
L . USVR 
L . VSEO 

L . VSE 1 
LAB 
LADD 

LATE 

LBNMSK 

LBNSTR 

LBWR 

LCOM 

LDR2R1 

LED1 
LED2 
Le04 
LED8 
LEDS 
LESS 
LF .CON 
LF . SNR 
LF . sue 
LFAI L 
LG . BAD 
LG . CNT 
LG . DSK 
LG . SD I 
LGADR 
LGCKSV 
LM 



58 - 
57 - 



57- 
57 - 



304 - e> 10 



202-3324 
87 -O 
57-0 
57-0 

57-0 
57-0 



9 2 - 2 87 
305-6430 



20 1 - 33 1 4 



29 3- 
191 • 
322- 
22- 
22- 



9102 
2720 
7001 



5S 
53 
50 
201 
201 
201 
201 
S5 
51 
48 



LN 

LNERR 
LNPAG 
LO . OFF 
LOBVT 



156 
230 
274 



-O 
-O 
-0 

- 3273 
-3272 

- 3274 
-3275 
-0 

-O 



'453 

■0 

'2044 
'4214 
'5526 



ISO 
194 
8 1 
8 1 
295 
192 
323 
22 
22 



S4 
I 62 
201 
201 
201 
t 39 
202 
20 1 
202 



LOG . LN 

LOGCOO 

LOGEND 

LOGLEN 

LOGPKT 

LONIB 

LOPAR 



2473 
3035 
66 
64 

6 1 24 
2757 
7054 



1 30 

2 137 
3263 
3264 
3263 
13 17 
334 1 
3304 
3346 



92 


-272 


98- 


370 


1 08 


-555 


1 10- 


607 


289 


-5654 


293- 


6076 


295- 


51 17 


29 6 


1 89 


-2B45 


193- 


2760 


225 


-401 1 


225 - 


4023 


251 


-5 157 


322 - 


6773 








93 


-3 12 


1 13- 


636 


1 1 6 


-734 


117- 


773 


158 


- 2060 


30 1 - 


6274 


303- 


6340 


304 


93 


- 304 


94- 


315 


108 


-564 


1 10- 


612 


tl3 


-634 


114- 


690 


115- 


676 


1 1 8 


296 


-6146 


299 - 


622 1 


301 


-6266 


303- 


9332 


303 


- 6347 


304 - 


6363 


304- 


6372 


305 


193 


-3000 


193- 


300S 


194 


-3034 


197- 


3 156 


197 


-3195 


197- 


3 1 73 


las- 


321 1 


233 


324 


-7062 


326 - 


7 1 47 
























80 


-50 


89 - 


236 


126 


- 1 1 10 


1 26 - 


1114 


129 


- 1 1 54 


1 45 - 


1 607 


299 - 


624 1 




80 


- 45 


126- 


1114 


129 


-1154 




















80 


-45 


80- 


50 


126 


-1110 


126- 


1112 


129 


-1154 












126 


-1110 


126- 


1112 


136 


-1114 




















100 


-444 


103- 


473 


138 


-1301 





















239 - 4566 



203-3350 
140-1527 



236-4442 



137 


1 264 


238 


45 15 


238 


4522 


282 - 


5S70 


3 1 5 


86 12 


3 16- 


ES3S 


3 16- 


6640 


3 17- 


6B51 


3 1 8 


6738 


3 1 9 


5746 


3 1 9 


-6754 










5 1 


0 


137 


1273 














































31 2 


6533 


3 1 3 


6862 


313- 


6573 










































5 1 


0 


31 1 


6530 


3 12- 


6535 


3 13- 


6564 


3 1 5 


6601 


3 15- 


6604 


3 15- 


6626 


3 17- 


6647 


3 1 7 


6684 


















108 


57 1 


1 10 


6 1 4 


114- 


644 


1 14- 


646 


297 


6 1 75 


297 - 


5178 






























101 


453 


101 


454 














































45 


0 


45 


O 


46- 


0 


60- 


0 


87 


203 


12S- 


1 t06 


1 38- 


1274 


142- 


1543 


1 42 


1 560 


1 44 


1 572 


1 49 


- 1 730 


154 


2005 


155 


-2024 


1 79 


2434 


1 79 


2440 


1 80- 


2473 


1 84 - 


2540 


189 


2645 


192- 


2780 


203 - 


3362 


203 - 


3367 


2 13 


36 10 


2 12 


3615 


219 


-3723 


225 


401 1 


225 


-4023 


235 


44 12 


243 


4707 


246 - 


4762 


248- 


4772 


249 


5 1 00 


25 1 - 


5 1 30 


25 1- 


5 1 87 


253- 


5202 


26 1 


5402 


262 


54 12 


268 


-5470 


274 


5522 


274 


-5524 


275 


5530 


276 


5532 


277 - 


5534 


28 1 - 


556 1 


282 


5605 


282 - 


5607 


283 - 


5617 


322- 


8773 


323 


7056 


324 


7 1 06 


324 


-7123 


333 


7745 


333 


-7746 


52 


0 


200 


3234 














































52 


0 


















































49 


0 


1 47 


1 646 


202 - 


3337 










































52 


0 


147 


1644 


1 54- 


2010 


164- 


2 174 


1 65 


222 1 


200- 


3233 






























147 


1 672 


149 


1733 


1 84- 


2 172 


164- 


2173 


176 


2422 


1 89 - 


2656 


2 11- 


3575 


212- 


3606 


322 


6763 
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LRGADR 


8 1 


-52 


92 


272 














LSB 


1 2 


0 


98 


361 


99 


375 


99 ■ 


408 


1 1 2 


-631 




230 


4 1 70 


230 


4204 


23 1 


4224 


233 - 


43 16 


259 


-5324 


LT400 


73 


0 


















L V 1 S V 1 


50 


0 


50 


0 














LV 1SV2 


50 


0 


50 


0 














LV2CNT 


60 


0 


















LW 


44 


0 


86 


1 6 1 


9 1 


264 


92 - 


273 


303 


- 6334 


M 


43 


O 


3 1 1 


653 1 


3 1 2 


6532 


3 12- 


6543 


313 


-6574 


M . A8RT 


1 70 


2274 


1 70 


2276 














M . ACCH 


1 90 


2670 


1 90 


2S7 1 














M . ACCL 


1 90 


2670 


1 90 


2670 














M . AVAH 


1 74 


2344 


1 7 4 


2345 














M . AVAL 


1 74 


2344 


1 74 


2344 














M . CCDH 


1 70 


2270 


1 70 


227 1 














M . CCDL 


1 70 


2270 


1 70 


2270 














M . CMPH 


1 90 


2662 


1 90 


2683 














M . CMPL 


1 90 


2662 


1 90 


2662 














M . DAP 


1 74 


234 6 


1 74 


2346 














M . ERSH 


1 9 1 


2G72 


1 9 1 


2673 














M . ERSL 


1 9 1 


2672 


1 9 1 


2872 














M . FLUH 


1 70 


2272 


1 70 


2273 














M. FLUL 


1 70 


2272 


1 70 


2272 














M.GCST 


1 83 


25 1 5 


183 


25 1 7 














M . GUSH 


1 88 


28 17 


188 


2620 














M. GUSL 


1 88 


2617 


1 88 


26 17 














M. ONLH 


208 


3424 


208 


3424 














M . ONL L 


208 


3424 


208 


3425 














M . RDH 


1 90 


2664 


1 90 


2668 














M. ROL 


1 90 


2684 


190 


2664 














M . RPLH 


1 9 1 


2674 


1 9 1 


2675. 














M . RPL L 


1 9 1 


2S74 


1 9 I 


2674 














M. SCCL 


2 1 4 


3653 


2 1 4 


3653 














M . SUCH 


208 


3422 


208 


3422 














M . sue L 


203 


3422 


208 


3423 














M .WRH 


1 90 


2668 


1 90 


2667 














M.WRL 


1 90 


2666 


1 90 


2666 














MAP . CH 


63 


0 


63 


0 


144 


1574 


259 - 


5354 


289 


-5374 


MAP .MO 


63 


0 


63 


0 


249 


5043 


257- 


5234 


283 


-5314 


MAP .Ml 


63 


0 


64 


0 


249 


5045 


257 - 


5235 


259 


-5315 


MAP . ND 


64 


0 


64 


0 














MAP . NX 


63 


O 


63 


0 


249 


S047 


258 - 


5273 


259 


- 537S 


MAP . or 


64 


O 


64 


0 


248 


503 1 


257 - 


5240 


257 


-5287 


MAP . RD 


64 


0 


64 


0 


248 


5035 


257 - 


5236 


259 


-8364 


MAP . S 1 


64 


0 


64 


0 


249 


505 1 


287 - 


5270 






MAP . ST 


64 


0 


64 


0 


196 


3 136 


197- 


3 153 


226 


- 4077 


MAP . UR 


64 


0 


64 


o 


248 


503 7 


257- 


5256 


257 


-8268 


MAP . VO 


64 


0 


64 


o 


249 


5042 


257 • 


5242 


259 


-8320 


MAP .VI 


64 


0 


64 


0 


249 


8044 


257- 


5244 


259 


-832 1 


MAP . V2 


64 


0 


64 


0 


257 


8 24 6 


259 - 


5327 






MAP . V3 


84 


0 


64 


o 


257 


8280 


259 - 


5330 






MAPEN6 


45 


0 


















MAPFLG 


8 1. 


0 


5 1 


0 


248 


5040 


289 - 


5378 






MAPMSC 


45 


0 



















■1311 175-2371 192-2745 193-30O1 193-3009 



259-536 1 
259-8368 



-8372 
-5373 
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MAPMSH 


45 


0 






























MAPMSK 


45 


0 


25 9 


53 2 6 


























MAPSAV 


5 1 


- 0 


5 1 


0 


2 4 4 


-4710 


244 


47 1 4 


259 


•5351 


259 


- 5 3 80 










MAPVAL 


45 


- 0 


22 6 


407 2 


2 4 8 


-502 3 


258 


5273 


















MAXSTC 


2 1 9 


-37 22 


3 3 3 


7 7 3 7 


























MCP 


. I 0 


52 


- 0 


1 4 7 


1 643 


























MCP 


. LN 


52 


- 0 


S 2 


- 0 


S 2 


- 0 


5 2 


0 


5 2 


- 0 


5 2 


" 0 


5 2- 


0 


5 2- 


0 






5 2 


- 0 


52 


- 0 


5 2 


- 0 


5 2 


0 


5 2 


• 0 


5 2 


• 0 


5 2- 


0 


14 8- 


1 6 35 


MCP 


. RD 


S2 


• 0 


1 49 


-17 13 


























MD . 


ALL 


5ft 


-0 


1 74 


-2344 


























MD . 


CMP 


58 


- o 


1 90 


-2664 


190 


-2666 


1 9 6 


3121 


















MD . 


CSE 


58 


-0 


1 70 


-2270 


1 70 


-2272 


174 


23 44 


1 88 


-2617 


190 


-2682 


19 0* 


2 6 64 


190- 


2 6 66 


MD . 


ERR 


58 


■ 0 


190 


- 2 69 8 


19 1 


-2672 


230 


4220 


















MD . 


EXC 


59 


- 0 


I 74 


■23 44 


208 


-3422 


208 


342 4 


















MD . 


EXP 


58 


- 0 


1 62 


-2114 


1 70 


-2270 


1 70 


227 2 


1 90 


-2662 


19 0 


-2664 


19 0- 


2 8 8 6 


190- 


2 6 70 


MD . 


FEU 


58 


- 0 






























MD . 


FKC 


59 


- 0 


2 1 4 


-3653 


























MD . 


IMF 


53 


-0 


208 


-3424 


2 1 1 


-3566 






















MD . 


NOV 


58 


-0 


238 


-454 1 


























MD . 


NXU 


58 


- 0 


1 8 8 


-2617 


1 3 3 


- 2623 






















MD . 


PRI 


59 


- o 


1 9 1 


-2674 


























MD 


RIP 


S8 


- 0 


208 


- 3424 


209 


- 3476 






















MD 


SAV 


58 


- 0 






























MD 


SCH 


5 8 


- 0 


1 70 


- 2270 


1 9 0 


-2662 


1 9 0 


2 6 6 4 


1 9 0 


-2670 














MD 


SCL 


5 a 


- 0 


1 70 


-2270 


1 9 0 


-2662 


1 9 0 


2 6 8 4 


1 9 0 


-2670 














MO 


SEC 


58 


- 0 


1 7 0 


- 2270 


1 70 


-22 72 


1 9 0 


2 6 6 2 


1 9 0 


-2654 


1 90 


-2668 


13 0 


2 6 7 0 


2 3 4 - 


4 35 4 


MD 


SEO 


58 


- 0 


1 9 0 


-2688 


19 1 


-2 672 






















MO 


SER 


58 


- 0 


1 70 


- 2 270 


1 70 


- 2272 


1 9 0 


2 6 6 2 


1 9 0 


-2664 


1 9 O 


-2666 


1 9 0 


2 6 70 


19 1- 


2 6 7 2 


MD 


SHO 


58 


- o 


209 


-3466 


























MD 


SPD 


58 


- o 


17 4 


-2 344 


175 


- 2371 


2 1 1 


3 5 6 1 


















MD 


SSH 


5 8 


- 0 


1 70 


- 2 2 70 


1 70 


-2272 


190 


2 6 62 


190 


-2664 


1 90 


-2666 


190 


2 6 70 


19 1- 


2 6 7 2 


MD 


SWP 


58 


- 0 


208 


-3422 


208 


■3424 


2 10 


3 507 


















MD 


VOL 


58 


- 0 






























MD 


WBN 


5 8 


- 0 


19 0 


-2666 


1 9 1 


-2672 






















MD 


WBV 


58 


-0 


1 90 


-266 6 


1 9 1 


■2672 






















MDS12 


45 


- 0 


212 


-3810 


212 


-3623 






















MEMSZ 


45 


- 0 


65 


■ 0 


144 


-1576 


2 5 9 


534 6 


25 9 


-5 347 














MERR 


1 2 


-0 


95 


-323 


9 6 


-346 


1 59 


20 6 1 


1 5 3 


- 2064 


2 90 


-5672 


290 


5 6 77 


2 90- 


5 70 6 






29 1 


-5782 


29 1 


-5772 


29 1 


-5777 


292 


6007 


29 2 


- 60 1 4 


2 9 2 


- 602 4 


29 2 


603 1 


29 3- 


60 62 






304 


-6366 


304 


- 6402 


30 6 


- 6 444 






















MINUTE 


45 


- 0 


140 


-1504 


























MLN20 


1 68 


- 22S4 


1 70 


-2274 


1 8 3 


-2515 






















MLN40 


1 68 


• 2255 


1 70 


-2 306 


1 9 1 


-2711 


2 14 


-3655 


















MLN44 


1 68 


- 2 2 5 S 


208 


-3432 


























MLNTST 


1 G 3 


- 2254 


1 6 8 


-2255 


1 68 


-225 6 


1 68 


-2257 


16 8 


- 2257 














MOONUM 


4 6 


- 0 


4 6 


-0 


46 


-0 


138 


- 1274 


138 


• 1 275 














MP 




73 


-0 


37 


-214 


























MRQUE 


49 


-o 


49 


-0 


264 


- S440 


333 


-7735 


333 


-7742 














MSB 


1 3 


-0 


9 1 


-260 


99 


-420 


102 


-464 


147 


■ 1662 


149 


- 1723 


1 62 


2114 


184 


2544 






247 


-5005 


303 


- 633 1 


305 


- 6422 


324 


- 7073 


















MSCPLN 


5 1 


-0 


5 1 


- 0 


1 49 


-17 16 


1 68 


-2257 


209 


-3443 


209 


- 3457 










MUL2RA 


3 1 9 


- 6743 






























MULBR2 


306 


- 6450 


312 


-65S5 


3 1 8 


- 6735 


3 1 9 


-6756 


















MULBYT 


225 


• 4020 


22S 


•4023 


28 1 


-6560 























o 
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MULR2 


30C 


6450 


3 1 5 


-6612 


3 1 8 


- 6737 


3 19- 


6746 






























MULR2X 


30E 


- 6450 


3 1 6 


- 6843 


3 1 7 


- 6654 


3 19- 


6741 






























MULT 


1 79 


-2434 


1 79 


-2440 


28 1 


-5562 


































MULTA 


28 1 


-5563 


28 1 


-SS66 






































MULTB 


2S 1 


-5562 


28 1 


-5564 






































MW9UE 


49 


-0 


43 


-0 


333 


-7734 


333- 


7743 






























NACLO 


1 2 


-0 


1 2 


•0 


1 3 


-0 


































NBCS 


6S 


-0 


65 


-0 


9S 


-0 


225 - 


4036 






























NBIBAD 


1 2 


-0 










































NBUFR 


65 


-0 


65 


-o 


65 


-0 


1 40- 


1 520 


230 


-4 173 


240 


-4627 






















NCDONE 


1 3 


-0 


95 


-324 


95 


-325 


1 08 - 


554 


159 


-2063 


290 


-5676 


290- 


5703 


290- 


57 12 


230 


5720 


290- 


5727 


29 1 - 


5735 




29 1 


-5767 


29 1 


-5776 


29 1 


• 8004 


292- 


6013 


292 


- 602 1 


292 


- 6030 


292- 


6038 


293- 


606 1 


302 


-8301 










NOPE 


1 3 


-O 


1 3 


-0 


1 3 


-O 


83- 


1 1 1 


84 


- 1 22 


























NCRV 


12 


-O 


99 


-403 


1 28 


-114 1 


128- 


1 1 42 


1 62 


-2 126 


1 73 


■2454 


192- 


2751 


133- 


301 7 


197 


■3170 


211- 


3553 


225- 


4032 




251 


-S 1 4S 


259 


-5347 


268 


-5464 


278- 


5540 


280 


-5552 


283 


-5683 


289- 


5670 


233- 


60B3 


298 


■B1S1 


237- 


8 174 


30 1 - 


6237 


NCSR 


14 


-0 










































NDCLK 


14 


-0 










































NDPF 


1 4 


-0 










































NOSER 


1 4 


-0 










































NDSR 


1 4 


-0 










































NEG 


1 3 


-0 


85 


- 1 43 


83 


-237 


93- 


374 


99 


-401 


lOO 


- 444 


104- 


502 


106- 


513 


106 


-524 


137- 


1262 


1 49 - 


1 720 




295 


-6120 


301 


-3258 


304 


-3387 


305- 


64 1 7 


306 


-6450 


306 


- 6450 


308- 


6467 


303- 


6504 


303 


-6508 


312- 


6553 


313- 


6566 




3 1 9 


-6741 


3 1 9 


- 6742 


313 


-6745 


313- 


6752 


324 


-7078 


























NENDCD 


99 


-0 










































NEO 


1 2 


-0 


3oa 


- 6476 






































NETST 1 


1 3 


-0 










































NFTEST 


1 3 


-0 


13 


-0 


85 


•142 


































NLATE 


1 4 


-0 










































NLSB 


1 3 


-0 


99 


-373 


39 


-402 


99 


4 1 4 


99 


-415 


1 1 5 


- 673 


1 63- 


2 164 


175- 


2367 


1 76 


- 2406 


188- 


2523 


209 - 


3474 




245 


-4737 


273 


-5517 


293 


- 804 1 


303 


6346 






























NMERR 


1 3 


-O 


1 1 5 


-7 11 


1 1 6 


-74 1 


156 


2035 


290 


-5704 


290 


-572 1 


29 1- 


5736 


29 1- 


5753 


29 1 


- 5770 


29 1- 


S005 


292- 


6022 


NMSB 


1 2 


-0 


9 9 


-417 


t 4 6 


- t 630 


148 


t 704 


162 


-2132 


179 


- 2465 


186- 


2606 


19 1- 


2728 


1 94 


- 3050 


197- 


3 164 


22 1- 


3746 




248 


-5023 


258 


-527S 


26 1 


- 5404 


297 


6 1 72 


303 


-6345 


324 


- 7077 


327 - 


7 162 


















NNEG 


1 2 


-0 


99 


-400 


93 


• 404 


99 


40S 


1 06 


-52S 


129 


-1152 


133- 


12 17 


201 - 


3306 


201 


- 3307 


318- 


6705 


322- 


7008 


NODEID 


42 


-0 


3 1 


-255 






































NOPREG 


1 8 


-0 










































NOVER 


1 4 


-0 










































NPKTS 


52 


-0 










































NPGLL 


1 2 


-0 


1 3 


-O 


1 3 


-0 


1 19 


1021 


1 33 


- 1222 


























NPPDY 


1 4 


-0 










































NRPE 


1 4 


-0 










































NRPOK 


1 2 


-O 


1 3 


-O 






































NRRDY 


1 4 


-0 


1 4 


-0 






































NSCAN 


1 2 


-0 


1 3 


-0 
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84 


-2547 


a /BC 
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P VSEO 


55 


- 0 


55 




2 12- 


3 S34 


2 1 2 


-3638 














P , VSE 1 


55 


-0 


2 1 2 


3 635 






















PABRT 


53 


-0 


1 63 


2 164 


1 70 


2302 


















PACTV 


53 


"0 


173 


2332 


174- 


2347 


1 9 I 


-2676 


19 1- 


2705 


1 9S 


- 323 1 


208 


-3426 


PAGESZ 


4S 


-0 


257 


5232 


257 


5255 


257 


-5255 


257 


526 1 










PAR 


1 8 


-0 


1 8 


0 


1 8 


0 


10 1 


- 447 


toi - 


453 


139 


-13 14 


2 1 9 


- 3724 


PARTST 


101 


-445 


























PK IP 


S9 


-O 


1 42 
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1 63 


2 162 
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-3132 


197- 
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-0 


52 
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52 
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PKT003 


52 


-0 


52 


0 


















































PKT004 


92 


-0 


52 


0 


















































PKT009 


52 


- o 
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-0 


















































PKT006 


52 


-0 


52 


-0 


















































PKT007 


52 


-0 


52 


-0 


















































PKTOOS 


52 


-o 


52 


■0 


















































PKT0O9 


52 


-o 


52 


-0 


















































PKTO 1 0 


52 


-o 


52 


-0 


















































PKTO 1 1 


52 


-0 


52 


-0 


















































PKT012 


52 


- 0 


S2 


-0 
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52 


-0 


52 


-0 
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92 


-0 


52 


-0 
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52 


-o 


92 


-o 
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52 


-0 


52 


-0 
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92 


-0 


52 


-0 


















































PKTO 1 8 


92 


-0 


52 


-0 


















































PKTO 1 9 


92 


-0 


52 


-0 


















































PKT026 


92 


-0 


92 


-0 


164- 


217 1 


202 


-3326 










































PKTBUF 


92 


-0 


92 


-0 


154- 


2007 


1 84 


-2550 










































PKTEND 


92 


-0 


69 


-0 


154- 


20O9 


154 


-2005 


154- 


2006 


184- 


2540 


184- 


2541 






























PLOCK 


19 


-0 


138 


- 1 304 


1 38- 


1 305 


1 38 


-1311 


138- 


1313 


140- 


1516 


145- 


1913 


173- 


2341 


230- 


4172 


233- 


4305 


289 - 


5472 


289- 


5474 










POLL 


1 2 


-0 


1 2 


-0 


13- 


0 


1 1 9 


- 1024 


134- 


1 225 


142- 


1537 


































PQLTST 


8 6 


-173 


1 1 S 


- 1014 


















































PQLV 


306 


- 6450 


308 


-6473 


316- 


9930 


319 


- 6744 










































POLYP 


308 


- 6450 


3 1 9 


-6746 


319- 


9750 














































POLYX 


3 1 9 


- 6744 


3 1 9 


-6746 


















































PONER 


53 


- 0 


2 1 1 


- 3959 


211- 


3557 














































POP 1 


329 


- 7424 






















































P0P2 


258 


-93 11 


329 


-7425 


















































PRDY 


1 4 


-0 






















































PSTACK 


78 


-29 


32 


- 76 


















































PSTAT 


93 


-0 


1 49 


- 1 707 


154- 


20 1 2 


172 


-232 1 


173- 


2332 


173- 


2335 


184- 


2544 


199- 


3227 


199- 


323 1 


24 1- 


4646 


















PTELEN 


46 


-0 


249 


-5050 


















































0 


1 7 


-0 


9 1 


-254 


9 1 - 


280 


9 1 


-264 


99- 


375 


9 9 - 


400 


99 - 


401 


99- 


402 


99 - 


403 


99 - 


404 


99 - 


409 


99 - 


406 


99 - 


4 1 4 


99 


-417 




99 


- 420 


1 00 


-442 


126- 


1119 


126 


-1127 


126- 


113 1 


126- 


1133 


1 28- 


1 1 37 


128- 


114 1 


128- 


1143 


1 29 - 


119 1 


129- 


1 1 92 


130- 


1165 


131- 


1 1 70 


1 3 1 


-1172 




131 


-1174 


1 3 1 


- I I 75 


131- 


1 1 77 


1 32 


-12 11 


132- 


12 13 


1 33 - 


12 14 


1 38- 


1274 


138- 


1279 


138- 


1 300 


138- 


1307 


138- 


1310 


1 39 - 


1314 


139- 


1319 


1 39 


- 1316 




1 40 


- 1513 


1 40 


- 1523 


142- 


1 SS7 


1 42 


- 1 560 


1 46 - 


1 604 


145- 


1 605 


1 49- 


1 807 


1 49 - 


16 17 


148- 


1 620 


1 48- 


1921 


146- 


1637 


1 47- 


1862 


1 48- 


1701 


1 48 


- 1 702 




149 


-1710 


1 49 


- 1723 


153- 


2O04 


181 


-2101 


181- 


2111 


162- 


2144 


1 62- 


2 1 47 


1 82- 


2 1 SO 


1 83- 


2152 


1 66- 


2239 


1 67- 


2245 


1 87- 


2250 


1 87- 


2253 


1 68 


-2254 




1 98 


-2255 


168 


-2259 


1 68- 


2260 


1 88 


-2261 


1 88 - 


2282 


1 69- 


2263 


1 69- 


2265 


169- 


2287 


1 70- 


2270 


1 70- 


227 1 


170- 


2272 


170- 


2273 


1 70- 


2276 


174 


-2344 




1 74 


-2345 


174 


■2346 


176- 


2404 


178 


-241 1 


176- 


24 12 


1 79 - 


2435 


179- 


2482 


179- 


2464 


179- 


2465 


1 80- 


2499 


18 1- 


2500 


18 1- 


2S01 


183- 


2517 


1 89 


-2994 




1 89 


-2593 


1 89 


-2571 


136- 


2576 


186 


-2600 


187- 


2612 


1 87- 


2613 


188- 


2817 


188- 


2620 


188- 


2642 


1 89 - 


2944 


190- 


2982 


190- 


2 6 63 


1 90- 


2664 


1 90 


-2669 




1 90 


-2666 


1 90 


-2667 
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-2871 


19 1- 


2672 


19 1- 
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19 1- 
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-3978 
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2 1 2 


-3623 


2 12- 


3626 


214- 
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214- 


3664 


2 14- 


3667 


217- 


3702 


217- 


3704 


22 1 - 


374 1 


22 1 - 


3755 


223 - 


3773 


226 
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227 


-4127 


227 


-4135 


230- 


4 1 72 


230 


-4 1 73 


232 - 


4272 


233 - 


43 1 1 


233 - 


43 12 


234 - 


4347 


234 - 


435 1 


234 - 


4353 


234- 


4357 


235 - 


4400 


235 - 


4403 


239 


- 442CT 




236 


-4435 


236 


-4436 


237- 


4454 


237 


-4455 


240- 


4 600 


240- 


4602 


240- 


46 16 


240- 


46 17 


240- 


4923 


240- 


4627 


24 1- 


4630 


241 - 


4646 


24 1- 


4850 


242 


-4656 




243 


-4676 


243 


-4700 


244- 


4722 
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-4737 
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246- 
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4777 
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-5067 
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5 1 05 


250- 


5 110 


25 1- 


5 1 30 


25 1 - 


5 13 1 


25 1- 


5 137 


25 1- 


5 1 45 


251 - 


5 16 1 


25 1- 


5 162 


25 1 


-5163 




29 1 


-5164 


252 


-5167 


252 - 


5 1 70 


252 


-5172 


257 - 


526 1 


257 - 


5262 


257 - 


527 1 


258- 


5305 


258 - 


5307 


259 - 


5324 


259 - 


5326 


259 - 


533 1 


259 - 


5339 


259 


-5344 




259 


- 5352 
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-5420 


264- 


5437 
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- 550 1 
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5503 


272- 


S504 
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5507 
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55 1 1 


273 - 


55 12 


280- 


5547 


2S0- 
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23 1- 


S960 


28 1- 


556 1 


28 1 


-5566 




282 


-5572 


283 


-5613 


289 - 


5663 


289 


-5665 


293- 


6075 


293- 


6077 


293- 


6100 


294- 


6112 


295- 


81 23 


299 - 


8 124 


299 - 


6 14 1 


299 - 


6230 


299 - 


6234 


303 


- 6327 




303 


-6351 


303 


- 6352 


303- 


6360 


304 


-6407 


304- 


6410 


304- 


64 1 1 


304- 


6412 


305- 


6423 


305- 


6424 


308- 


8448 


308- 


6480 


30S- 


6463 


308- 


6470 


309 


•8504 
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O.STAT 
OB 

■)B . RD 
OB .WR 
QDADM 
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309 ' 
3 I a ' 
325 ' 

4e ' 

73 ■ 
289 ' 
301 ■ 

1 • 



3 1 ■ 
36 ' 
92 ' 
98 ' 
1 00 ■ 
113- 
115- 
117- 
1 20- 
130- 
140- 
1 49 ' 
I S 1 ' 
16 1- 
1 64 ' 
1 6S ' 
178- 
I 83 ' 
187- 
192' 

1 3S ' 
197- 
201 ■ 
203 ■ 
207 ■ 

2 10- 
2 17- 
22 1- 
228- 
230 ' 
233 ' 
235 ' 
237 • 
239 ' 
244 ' 

248 ' 

249 < 
253- 

258 - 

259 ' 
262 ' 
276 ■ 
232 ' 



850 6 
8725 
7 13 1 
0 
0 

5834 
8242 



62 

1 63 

266 

370 

44 1 

636 

675 

756 

1 042 

1 I 80 

152 1 

1 733 

1 774 

2105 

2201 

2228 

24 1 2 

2527 

2613 

274 1 

3107 

3 174 

3305 

33S5 

3420 

3533 

37 10 

375 1 

406 1 

42 13 

4277 

4370 

4482 

4545 

4711 

5002 

5080 

5207 

52 7 4 

5322 

5412 

5533 

5610 



3 12 


-6S53 


315- 


6605 


3 17- 


3 19 


'6741 


3 19- 


674 2 


3 2 2- 


3 2 5 


-7132 


325 - 


7 134 


3 2 6- 


1 62 


-2146 


1 72 - 


23 20 


17 3- 


2 8 9 


- 5 6 35 








30 1 


' 62 42 








49 


_ ^ 


147- 


165 1 


14 7- 


8 1 


-63 


S 1 - 


64 


8 1 


8 7 


-17 7 




205 


a 7 - 


9 2 


-267 


9 2- 


272 


9 2- 


9 8 


-372 


ag- 


373 


99 - 


1 00 


-443 


ios- 


507 


1 06 - 


1 J 3 


-6 40 


114- 


64 4 


114- 


1 1 5 


-676 


115- 


700 


115- 


1 1 7 


-765 


117- 


7 6 6 


117- 


1 20 


-1043 


122- 


105 5 


12 2- 


1 30 


- 1 ] g3 


132- 


1 205 


13 2- 




-15 23 






1 40 - 


150 


- 1 741 


1 50 - 


1743 


150- 


151 


-17 7 6 


152- 


2002 


154- 


18 1 




161- 


2 1 07 


161- 


1 6 4 


-2 202 


184- 


2203 


16 5- 


1 65 


-2227 








1 7 6 


-2415 


176- 


24^7 


17 6- 


1 85 


- 255 5 


1 85 - 


2557 


185- 


18 7 


-2614 


187- 


2 6 16 


188- 


19 2 


-2746 


19 3- 


27 70 


19 3- 


19 5 










1 9 7 


-3200 


198- 


3206 


200 - 


20 1 


-3306 


20 1- 


33 1 O 


20 1 - 


2 03 


-3368 


203 - 


33 6 7 


204 - 


2 07 


-342 1 


208 - 


3 43 7 


209 - 


2 1 1 


-3562 




3 5 6 7 


2 11- 


2 1 9 


-372 1 


2 19- 


3 7 2 2 


2 19- 






22 1- 




222 - 


2 2 6 


-4073 


226 - 


4074 


2 2 6 - 




-4214 


230 - 


42 15 


2 30- 


2 3 3 


-4303 


2 33- 


4 3 04 


2 3 3- 


2 3 5 


-4378 


2 35- 


4 3 77 


2 3 5- 


237 


-4476 


237 - 


4500 


237 - 


239 


-4546 


239 - 


4562 


239 - 


244 


-4711 


244 - 


4715 


24 4 - 


246 


-5003 


247 - 


5006 


247 - 


249 


- 5080 


249 - 


506 1 


249 - 


253 


-52 10 


253 - 


52 17 


253 - 


258 


-5275 


258 - 


5278 


258- 


259 


-5325 


259 - 


533 1 


259 - 


282 


-5413 


282 - 


54 1 4 


2 64- 


279 


-5545 


280- 


5548 


280- 


283 


-56 14 


283- 


5615 


283 - 



70 
206 
273 
374 
5 1 3 
644 
7 00 
767 



9 9 
106 
1 1 4 
1 1 S 
1 1 8 



1057 122 

1207 136 

1527 142 

174S 150 

2012 155 

2110 162 

2204 185 

2337 173 

2422 175 

2564 135 

2637 183 

2771 193 

3 117 19 6 

3234 200 

33 1 1 202 

3400 205 

3451 209 

3570 212 

3723 219 

3764 224 

4075 227 

42 15 23 1 

4306 233 

4407 235 

4503 237 

4563 239 

4723 244 

5007 247 

S061 249 

5222 254 

5277 253 

5333 259 

5441 284 

5550 230 

5816 239 



'210 
■274 
■376 
■522 
65 1 
70 I 
776 
106 1 
1240 
1550 
1750 
■201 6 
■2114 
2206 
2340 
2423 
2585 
284 1 
■2774 
3 120 
3243 
■3318 
■340 1 
■3455 
■3808 
■3724 
■ 4000 
■4107 
4224 

43 16 

44 11 
4503 

■4576 
4726 

■501 2 
5082 

■5223 
5277 
5 34 2 
5442 
5550 
5844 



8 1-71 
87-211 
93-303 
99-377 
107-537 
1 1 4 - 6S4 
115-714 
1 18-777 
1 22 - 1 06 4 
136-1242 
144-1 600 
150- 1753 
155-2017 
162-21 17 

1 65 - 2207 
174-2350 
1 79 -2450 
135-2567 
139-285 1 
193-2778 
196-3122 
200-3252 
202 - 3323 
205 - 3402 
209-3485 

2 12-3623 
220-3725 
224 - 4002 
227-4111 
23 1 - 4230 

234- 4334 

235- 44 12 
237-45 10 
240-4 60 6 
245-4733 
247-5013 
249 - 5 1 00 
254-5223 
253-5300 
259-5348 
287-5458 
230-555 1 
239-5680 



93 
99 
I 08 
1 1 4 
I 1 8 
I I 8 
1 29 
138 
1 45 
1 50 
158 
1 62> 
1 65 
1 74 
1 79 
135 
139 
193 

1 9 6 
20 1 
202 
205 
209 

2 1 3 
220 
224 
227 
23 1 
234 
235 
237 
240 
245 
248 
253 
255 
258 
259 
283 
230 
293 



■ 220 
> 304 
'406 
■578 
■655 
■720 

■ 1 OOO 
■1104 
■1244 
'1815 
'1753 
'2030 
'2125 
'22 10 
'2380 
'2453 

2570 
'2854 
' 300 1 
■3123 
■3255 
■3333 

■ 3402 
■3472 

■ 3650 
■3726 
■4004 
■4131 

423 1 
434 1 
■4413 

■ 4S 1 0 

■ 4 607 
•4734 
'5017 

5202 
'5227 
5300 
8347 
<S462 
' 5SS2 
' 6084 



94 ' 
99 ' 
1 lo- 
ll 4 ■ 
116- 
113- 
128- 
138- 
148- 
1 50- 
158- 
182- 
1 85 ' 
1 75 ■ 

1 79 ■ 
138- 
189 - 
193- 
196- 

201 ■ 

202 - 
205 - 
209 ■ 

2 13- 
220- 
225 - 
227 - 
232 - 

234 - 

235 - 
237 - 
240 - 
245 - 
243 - 
253 - 
257 - 
253- 
259 - 
263- 
280- 
293- 



■243 
■314 
■407 
623 
857 
721 



S3 - 
90 
94- 
99 ■ 
1 12- 
1 14- 
116- 



1006 1 18 

1122 126 

1247 137 

1835 147 

1754 15 1 

2033 156 

2133 162 

22 11 1 85i 

2387 175 

2455 179 

2574 188 

2657 139 

3006 193 

3143 197 

325 6 20 1 

3335 202 

3403 205 

3477 209 

365 1 2 14 

3727 220 

4017 225 

4135 229 

4244 232 

4343 234 

4413 235' 

45 1 1 237 

46 10 24 1 

4741 245 

5020 248 

5203 253 

5232 257< 

5301 2S8 

5350 2S9 

5465 271 

5556 230 

6068 294 



102 

244 

315 

4 1 1 

630 

660 

725 

1010 

1 1 25 

1 254 

1 843 
1757 
2037 

2 1 34 
22 12 
2372 
2457 
2575 
2660 
30 1 5 

3 147 
3260 
3344 
3403 
3502 
3685 
3731 
4037 

4 158 
4258 
4344 

44 15 

45 11 
4634 
4742 
5030 
5203 
5280 
S301 
5363 
5477 
5556 
6110 



-106 
- 246 
-33 1 



112- 
114- 

1 1 e 



1 1 9 
1 26 
1 37 
1 47 
1 5 1 
156 
1 62 
1 65 
17B 

1 79 
183 
191 
194 
197 
20 1 
203 
205 
203 

2 1 4 
220 
225 
229 
232 
234 
235 
238 
243 
246 
248 
253 
257 
253 
259 
274 
230 
294 



-726 1 1 6 

-10 14 119 

'1128 128 

1258 137 

'1650 147 

'1780 151 

'2041 158 

'2140 162 

'2213 185 

'2374 175 

'2482 130 



2801 
27 17 



188 
1 3 1 



3042 194 

3 157 197 

3263 201 

3350 203 

3404 205 

3503 210 

3666 214 

3732 220 

4042 225 

4157 229 

4280 232 

4348 234 

4425 238 

45 13 238 

4667 243 

4745 248 

5032 249 

5204 253 

5263 257 

5302 253 

5370 259 

5524 274 

5557 232 

6110 295 



- 1 07 
-247 
-334 
-415 

- 633 
-661 
-735 
-1017 
-114 5 
-1280 

- 1 852 
-1761 
T 2047 
-2143 
-2215 
-2378 
-2478 
-2803 
-2723 
-3043 
-3162 
-3264 
-3360 
-3405 
-3504 
-367 1 
-3736 

- 4043 
-4182 
-428 1 

- 4350 
-4430 
-4514 
-4 670 
-4752 
-5053 249' 
-5204 253' 
-5263 257- 

- S302 
-5377 
-552S 
-5573 
-6117 
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■6602 
■6777 

■ 5 

■1566 

■ 2433 
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■4205 
■4422 
■4671 
■5426 
■617B 

■ 6442 
■6634 

■ 7074 
■0 

■426 

■ 6557 
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■ 6745 

■ 1 54 
-552 



25 1 ■ 
264- 
29S- 
3 15- 
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282- 
100- 
78 - 
100- 
100- 
100- 
76- 
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98- 
108- 
1 17- 
128^ 
148^ 
1S6^ 
176- 
1 84 ■ 
192- 
197^ 
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230- 
237 ■ 
244 ■ 
257- 
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29 1- 
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143- 
179- 
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230 
238 
243 
266' 
297 
307 
317 
324 
100' 
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312 
317 
319 

86' 
108 



i 1 50 
6427 

6115 

66 15 

675 1 

433 

56 12 

433 

25 

436 

436 

440 

2 

212 
361 
S46 
7S0 
1 144 
1 675 
2046 
2403 
2541 
2754 
3 166 
3462 
4206 
4463 
472 1 
5255 
662 I 
5740 
6037 
6455 
6603 
7024 
424 
1567 
2437 
3553 
4217 
4423 
4674 
B4S1 
8 1 78 
6453 
-6662 
7 126 
425 
■427 
'656 1 
'666 1 
'6746 

IBS 
'5B3 



25 1 


5 156 


25 1 


-5160 


252 - 


5 166 


252 


5 17 1 


252- 


5 173 


257 


5237 


2B7 


5243 


257 - 


5245 


257 


-5247 


2S7- 


525 1 


257 - 


5252 


2 8 4 


54 3 2 


2 64 


-5443 


2 6 4 - 


5 4 4 5 


2 3 2- 


5 5 67 


282 - 


55 70 


2 8 2 


-5571 


2 8 2 


5 602 








-564 1 


2 8 3- 


5 64 1 


2 33- 


5 650 


235 


6 117 


295 


-6120 


295 - 


6 1 30 


295 


8 134 


299 - 


62 15 


299 


622S 


301 


6246 


30 1 - 


E246 


3 1 2 


- E554 


3 12- 


6555 


3 12- 


6555 


3 1 5 


E623 


3 1 5 


- 6624 


316- 


6636 


3 1 6 


6637 


3 16- 


6645 


3 1 7 


6650 


3 1 7 


667 1 


3 18- 


E705 


3 1 8 


- E70E 


3 18- 


6706 


3 13- 


6707 


3 1 9 


6752 


322 


- 700 1 


324 - 


7060 


324 


7060 


324 - 


707 1 


324 


-7072 


324 


7073 


324- 


7 110 


324 


-7110 


333 - 


773 1 




J 


122 


1070 


1 60 


- 206 6 


26 1- 


5403 


26 1 


5404 


261 - 


5405 


262 


-5417 


262 


B420 


263 - 


5426 


268 


-5467 


268 - 


5470 


268- 


547 1 


283 


5627 


289 


-5634 


289 - 


5634 


333 


7737 


333- 


7740 


























1 00 


434 


1 20 


- 1045 


1 20- 


1047 


































1 00 


434 


1 00 


-435 






































1 00 


437 










































78 


1 7 


78 


- 20 


78 - 


21 


78 


22 


78- 


23 


82 


-78 


83 


1 10 


84- 


123 


1 00 


- 4 30 


100- 


431 






88 


221 


89 


-238 


89 - 


240 


89 


241 


89 - 


242 


94 


-322 


SB 


•324 


9B- 


326 


9B 


-330 


9S- 


337 


96- 


34 1 


98 


364 


98 


-371 


100- 


423 


100 


424 


102- 


460 


102 


-481 


102 


■462 


104- 


803 


104 


-B04 


106- 


SI 1 


1 06 - 


S20 


108 


561 


108 


-S62 


108- 


566 


108 


5B7 


108- 


57S 


109 


- 60B 


1 10 


•822 


1 10- 


624 


1 IB 


-7 10 


1 1 S- 


715 


116- 


724 


1 1 7 


761 


1 18 


• 1 007 


1 18- 


101 1 


1 20 


103S 


120- 


1040 


122 


- 1063 


122 


- 106S 


124- 


1077 


124 


- 1 100 


124- 


1 I02 


126- 


1123 


129 


1 1 S 1 


129 


- 1 1 SB 


1 30- 


1161 


1 34 


1 230 


138- 


124B 


138 


- 12BO 


140 


• 1S20 


140- 


1S24 


143 


- 1 S63 


1 4S - 


1 B03 


1 45- 


16 11 


148 


1 676 


148 


- 1 877 


1 48 - 


1 700 


1 48 


t 700 


180- 


17B* 


IBS 


-2023 


ISB 


-2024 


155- 


2025 


15S 


-2032 


1B8- 


2040 


156- 


2042 


1 6 1 


2 100 


1 82 


-2121 


1 62- 


212S 


1 82 


2 1 30 


1 84 - 


2172 


184 


-2173 


1 6S 


- 2224 


16S- 


2230 


172 


-2323 


174- 


23S0 


174- 


23S8 


176 


2406 


176 


-2410 


176- 


241 1 


179 


2441 


179- 


2446 


179 


-24S3 


179 


■ 24BS 


1 80- 


2488 


180 


- 247S 


180- 


2476 


183- 


2523 


184 


2542 


184 


-2544 


184- 


254S 


1 84 


2547 


184- 


2S50 


186 


-2603 


188 


-2824 


188- 


2628 


188 


-2627 


191 - 


27 1 4 


19 1- 


2715 


192 


2764 


1 9 3 


-2773 


193- 


3007 


193 


301 6 


193- 


303 1 


1 94 


-3046 


194 


- 3048 


194- 


3050 


134 


- 3053 


194- 


3054 


134- 


3064 


197 


3 17 1 


1 9 3 


-32 11 


198- 


3217 


1 99 


323 1 


200- 


3246 


20 1 


- 326 1 


201 


-3303 


20 1 - 


3313 


202 


-334B 


203- 


3357 


206- 


3406 


209 


3474 


210 


- 3505 


210- 


3510 


2 10 


35 11 


2 10- 


35 13 


2 1 0 


- 3533 


2 10 


-3541 


211- 


3BS0 


22B 


-40 12 


225 - 


4024 


225 - 


4036 


230 


4207 


230 


-4216 


23 1- 


4222 


232 


4257 


232 - 


4262 


232 


-4270 


233 


- 4326 


23S- 


4404 


23S 


-4405 


235 - 


44 1 S 


236- 


445 1 


237 


4484 


237 


-4466 


240- 


460 1 


240 


4603 


240- 


4626 


240 


-4626 


24 1 


-463 1 


24 1- 


4646 


24 1 


-4647 


242 - 


4660 


242 - 


4E60 


246 


4756 


246 


-4757 


246 - 


4760 


246 


4760 


246 - 


476 1 


246 


- 5000 


253 


-5200 


253 - 


521 1 


253 


-5213 


253 - 


52 16 


253 - 


52 16 


258 


53 13 


259 


-5362 


259 - 


5363 


259 


5367 


259 - 


5367 


259 


-5370 


264 


-5433 


264 - 


5434 


273 


- SS 1 4 


273 - 


5520 


280- 


555 1 


289 


5644 


289 


-S64S 


289 - 


S646 


289 


5657 


290 - 


5872 


290 


-5677 


290 


- 5704 


290- 


5706 


290 


-5713 


290 - 


572 1 


290- 


5723 


23 1 


5745 


23 1 


-5753 


29 1 - 


5755 


29 1 


5782 


29 1- 


5770 


23 1 


-5772 


29 1 


-5777 


29 1 ■ 


6005 


292 


- 6007 


232- 


601 4 


292- 


6022 


293 


60G2 


23 6 


- E 1 65 


299 - 


62 16 


299 


6227 


30 1 - 


625 1 


301 


- 63B2 


30 1 


- 6253 


301 - 


6275 


302 


-6303 


304 - 


6367 


304- 


6370 


306 


64 67 


308 


- 6474 


308 - 


6475 


306 


6476 


3 11- 


6521 


3 1 1 


-BB23 


3 1 1 


- 6524 


3 11- 


6525 


31 1 


- 6S2B 


312- 


6547 


312- 


6552 


3 1 S 


6605 


3 1 5 


-6806 


3 15- 


662 1 


3 1 7 


66SS 


318- 


6700 


318 


-6713 


318 


-6713 


3 18- 


6740 


319 


-676 1 


3 13- 


876 1 


322- 


6772 


323 


7025 


323 


-7026 


323- 


7027 


323 


703 1 


323- 


703S 


324 


-7065 


324 


- 7073 


325 - 


7 132 


32S 


-7133 










1 OO 


425 


1 24 


-1072 


124- 


1076 


128 


1111 


126- 


1113 


126 


-1116 


1 26 


-112 1 


126- 


1 1 30 


1 28 


- 1 1 42 


128- 


1 1 44 


1 33 - 


1277 


143 


IS7 1 


1 47 


- 1 66S 


1 47 - 


1666 


147 


1 667 


147- 


1670 


1 47 


- 1 673 


1 6 1 


-2111 


162- 


2 1 44 


1 62 


-2 1 45 


1 62- 


2147 


1 70- 


2 301 


1 79 


2461 


ISO 


-2470 


180- 


2473 


1 80 


2474 


184- 


2B43 


186 


-2575 


186 


-2602 


187- 


2615 


192 


-276S 


I9B- 


31 33 


210- 


3520 


21 1 


3572 


212 


-3607 


212- 


3617 


212 


3620 


212- 


3621 


2 1 2 


-3624 


2 1 2 


-3627 


212- 


3830 


2 1 2 


-3631 


224- 


3774 


230- 


4176 


230 


422 1 


230 


-4221 


23 1 - 


4223 


232 


4247 


232- 


4247 


232 


-4252 


232 


-42B2 


232- 


42B3 


232 


-42S4 


232- 


4273 


232- 


4274 


23S 


4424 


236 


-4443 


237- 


4 SO 4 


237 


4507 


239 - 


4562 


239 


-4B7B 


240 


-4SI 1 


240- 


48 1 2 


240 


-4620 


240- 


462 1 


240- 


4622 


243 


4675 


250 


-5105 


250- 


5106 


250 


5 110 


250- 


5120 


250 


-SI20 


2B1 


-BI3I 


2S1 • 


B133 


2BI 


-B144 


2S3 - 


52 1 4 


253- 


5220 


282 


5576 


283 


-5622 


289 - 


5655 


289 


5684 


289 - 


567 1 


293 


- 8077 


29B 


-6121 


29B- 


6136 


298 


-8143 


236- 


6145 


296- 


61S2 


301 


8262 


301 


- 6270 


302 - 


63 1 0 


303 


6334 


303- 


6343 


303 


- 83S 1 


304 


- 63SB 


304- 


6374 


304 


-8403 


304 - 


64 1 1 


30S- 


6426 


307 


6454 


309 


- 6477 


309 - 


650 1 


309 


6507 


309 - 


6507 


3 1 2 


- 8S4 1 


3 1 2 


- BS4B 


312 


6BBe 


3 1 2 


- 65S6 


3 12- 


6560 


313- 


6563 


3 1 7 


6670 


3 1 7 


-8874 


3 18- 


6726 


318 


6727 


318- 


6733 


3 1 8 


- 6734 


319 


- B7B7 


319 


67SO 


313 


-8780 


323- 


7034 


323- 


7037 


325 


7134 


33 1 


-744 1 


33 1- 


7443 


333 


7744 






























1 OO 


426 










































127 


1 1 34 


1 3 1 


-1173 


132- 


1 202 


132 


1 204 


133 


12 14 


137 


-1262 


1 37 


- 1272 


138 


1303 


233 


-SG23 


303 - 


647 6 


3 12- 


S55 1 


313 


6565 


3 1 S 


-6611 


3 15- 


66 12 


3 1 5 


66 14 


3 1 5 


66 16 


3 1 5 


- 6E20 


3 1 E 


- 6630 


3 1 6 


6631 


3 1 6 


-6642 


316- 


E643 


3 17- 


G65 1 


317 


6663 


318 


-6717 


3 18- 


6723 


3 1 8 


6735 


3 1 3 


6736 


3 1 8 


- 6737 


3 1 a 


- 6740 


3 1 9 


674 1 


3 1 6 


-674 1 


313- 


E742 


3 19- 


6743 


313 


6752 


3 1 3 


- 6754 


3 19- 


6755 


































86 


IBS 


86 


- 1 70 


86- 


17 1 


38 


2 t 7 


83- 


224 


100 


-427 


100 


-430 


106 


SOS 


106 


-B17 


106- 


524 


1 07 - 


53 1 


1 1 3 


642 


1 1 4 


-868 


1 15- 


7 1 2 


1 1 5 


713 


118- 


742 


1 1 8 


-743 


1 1 7 


-754 


1 17- 


7S5 


1 1 9 


- 1022 


113- 


1023 


1 62- 


2 1 40 
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1 62- 


2143 


1 S3- 


21B7 


1 83 


-2161 


1 63 


-21 82 


1 63 


-21 64 


173- 


2338 


1 73 


2343 




179- 


2464 


188- 


2B72 


188 


-2802 


18G 


-2605 


186 


-260S 


1 88- 


2640 


1 88 


2643 




195- 


3065 


1 3S - 


3070 


195 


-307 1 


1 6S 


-3073 


195 


-3104 


135- 


3107 


136 


3 115 




197- 


3163 


137- 


3163 


197 


-3184 


137 


-3184 


137 


-3188 


137- 


3 17 1 


138 


3220 




2 10- 


3540 


2 1 1 - 


3563 


2 1 1 


-3601 


21 1 


-3802 


213 


-3641 


2 13- 


3642 


213 


3647 




227- 


4 115 


223 - 


4 152 


229 


-4160 


229 


-4 184 


230 


-4204 


23 1- 


4233 


232 


424 1 




237- 


447 1 


237 - 


4472 


237 


-4474 


237 


-4477 


237 


-4501 


233 - 


4562 


239 


4555 




24 1- 


4644 


24 1- 


4645 


247 


-5010 


247 


-501 1 


2SO 


-5114 


250 - 


5 122 


250 


5 123 




252- 


5 1 70 


252 - 


5 174 


266 


-5447 


268 


-5483 


268 


-S464 


281 - 


5563 


281 


SS63 




303 - 


64 65 


3 11- 


6522 


3 1 1 


- 6527 


313 


-6S70 


313 


- 8S7B 


31 7 - 


66S2 


3 1 7 


86S3 




3 13- 


67 15 


3 18- 


67 15 


3 1 3 


-6717 


318 


-6721 


318 


-8721 


318- 


672S 


322 


8787 




334- 


777 1 


335 - 


7772 






















R7 


17- 


0 


100- 


440 


1 00 


-44 1 


1 0 1 


-445 


1 01 


-44 8 


1 o 1 - 


45 1 


101 


452 




117- 


757 


1 20- 


I04E 


1 24 


-1077 


1 26 


-1133 


1 30 


-1166 


13 1- 


1173 


1 3 1 


1 175 




147- 


1 653 


147- 


1 ESS 


1 47 


-1657 


1 48 


-1706 


1 49 


-17 14 


1 50- 


1752 


1 5 1 


1 765 




1 64- 


2 176 


1 65- 


2222 


1 72 


-2313 


172 


-2314 


1 73 


-2436 


179- 


2436 


179 


2441 




183- 


2535 


192- 


2734 


1 32 


-2736 


1 32 


-2744 


1 32 


- 2747 


192- 


275 1 


192 


2754 




196- 


3 126 


196- 


3134 


1 9 6 


-3142 


1 38 


-32 17 


202 


-3342 


202 - 


3343 


209 


345 1 




2 12- 


36 14 


2 12- 


3616 


2 1 2 


-3622 


2 1 8 


-371 1 


2 1 8 


-3712 


2 18- 


3720 


225 


40 14 




225 - 


4045 


225- 


405 1 


226 


- 40S4 


226 


-4055 


226 


-4057 


226- 


40EO 


226 


40E5 




23 1- 


4226 


231 - 


4235 


23 1 


-4236 


231 


-4240 


232 


-4250 


233 - 


43 1 1 


234 


433 1 




236- 


4434 


236- 


444S 


236 


-4448 


237 


-44S4 


237 


-44SB 


237- 


44BB 


237 


-4470 




243- 


4701 


243- 


4708 


244 


-47 13 


244 


-4716 


244 


-4727 


246- 


4747 


246 


■4771 




248- 


S034 


249- 


B0S2 


249 


-5083 


249 


-5064 


243 


-5065 


249- 


5070 


249 


-S071 




2S0- 


S131 


2B1 - 


B127 


2BI 


-BI38 


25 1 


-5 140 


2SI 


-St 43 


25 1 - 


SIS1 


251 


-5154 




2S9- 


S3S7 


2S9- 


S401 


2B2 


-S«1B 


283 


-S423 


284 


-B440 


264- 


S444 


268 


-S4S2 




289- 


S654 


289 - 


B656 


283 


-BBB7 


2SS 


-SBSO 


283 


-5SBI 


289- 


S6«2 


289 


- 5 66 8 




290- 


B714 


290- 


5720 


290 


-S72« 


290 


-5727 


230 


-5731 


231 - 


S73S 


29 1 


-S741 




291- 


S773 


291- 


S77S 


29 1 


-SOOO 


29 1 


-8004 


292 


-8010 


29 2- 


60 13 


292 


- 8015 




293- 


6061 


293- 


6083 


2S3 


■8101 


233 


-8102 


23S 


-8128 


29S- 


6127 


296 


- 6 1 42 




297- 


6176 


297- 


6 1 77 


237 


-6200 


233 


-6214 


233 


- 6223 


30 1 - 


6255 


301 


- 6256 




302 - 


6306 


302 - 


6306 


302 


- 6307 


303 


- 633 1 


303 


- 6332 


303 - 


6346 


303 


- 6347 




306 - 


6433 


306 - 


6434 


307 


- 645 1 


309 


- 6502 


309 


- 6503 


303 - 


6S06 


309 


-6506 




3 16- 


6643 


3 17- 


6654 


3 1 7 


- 6666 


3 1 7 


-6672 


3 1 7 


- 6672 


3 18- 


6703 


3 1 3 


-6704 




3 19- 


E7S3 


3 13- 


6753 


322 


- 6775 


322 


-6776 


322 


- 7002 


322 - 


7005 


322 


-7010 




327 - 


7 1 56 


327 - 


7 157 


333 


-7742 


333 


-7743 


334 


-7760 


334 - 


776 1 


334 


• 7782 




334 


7770 


335 - 


7773 


335 


-7774 


335 


-7774 


335 


-7775 


335- 


7776 


335 


-7777 


RAMPE 


22 - 


0 


























RAMTST 


85 - 


1 4 E 


106- 


505 






















RAMZAP 


3E- 


1 57 


1 04 - 


50 1 


1 04 


-504 


106 


-506 














RBCAI 


1 5 - 


0 


77 - 


7 


288 


-5633 


283 


-5 644 


233 


-6211 


30 1 - 


625 1 


303 


-6353 


RBN2ND 


4S 


0 


46 - 


0 


4 S 


-O 


46 


-0 


46 


-0 










RBNCOD 


46- 


0 


325 - 


7 133 






















RBNMSK 


46- 


0 


1 80- 


2475 


1 89 


-2654 


192 


-2741 


325 


-7137 










RBNPRM 


46- 


0 


46- 


0 


46 


-0 


















RBNSTR 


46- 


0 


























RBNXOR 


46- 


0 


48- 


0 


46 


-0 


46 


-0 














RCC 


1 7 


0 


























RCI 


40 


0 


























RCLR 


73 


O 


73- 


0 


S3 


-112 


84 


-117 


84 


- 1 23 


34 - 


1 27 


1 60 


- 2070 


RCMO 


1 6 


O 


























RCSRWO 


47 


O 


47 - 


0 






















RCSRWI 


47 


0 


47- 


0 


47 


-0 


47 


-0 


1 32 


- 1 206 


134- 


1226 


146 


- 1 640 


RCT . EN 


46 


0 


324- 


7073 























175' 

1 89 ' 

136- 

200 ■ 

224 

232 

233 ' 

250' 

281 

317 

322 

1 03 ' 

13 1 

15 1 

179 

192 

203 

225 

228 

234 

237 

246 

249 

2S3 
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289 

231 

232 

238 

301 

304 

303 

318 

323 

334 



2373 
2860 
3123 
3245 
377B 
424S 
45S7 
S123 
BSB4 
BBSS 
6771 

472 

1176 

1766 

2445 

2763 

3470 

4022 

4067 

4342 

4B0S 

4776 

5072 

5 1 75 

545S 

5 667 

ST44 

602 1 

8I4B 

6260 

6362 

6B 10 

6705 

7023 

7783 



175- 
133- 
136- 
202- 
22B- 
232- 
239 - 
2S 1 - 
281 - 
317- 
323- 

104- 
134- 
15 1- 
179- 
193- 
2 10- 

225 ■ 

226 - 
234- 
237- 
247- 
249 ■ 
253^ 
272- 
290^ 
291- 
292- 
297- 

30 1 ' 
304- 
309 ■ 
318' 
323- 
334^ 



2378 
30 1 S 

3 1 3 1 
3328 
4012 
424S 
456 1 
5 133 
SS84 
6BS6 
7045 

476 

1232 

1770 

2457 

2770 

35 14 

4024 

4 102 
4360 
4S06 
5004 
5073 
SI 76 
S502 
B873 
S746 
S02S 
6170 
6285 
6363 
6S12 
6707 
7033 
7764 



1 79 ■ 
193^ 
196^ 
202- 
22B^ 
232' 
239 - 
25 1- 
28 1 ■ 
3 17^ 
324^ 

1 07 ■ 
138' 
15 1' 
173' 

1 93' 

2 11' 
225' 
229 ' 
235' 
239' 
248- 
249' 
253' 
281' 
290' 
291 ' 
282' 
297 
301 ' 
304 ' 

3 12' 
313 
323 
334 



2434 179' 

3026 194' 

3132 138' 

3330 202' 

4013 225' 

4246 232' 

4565 239' 

5 134 25 1' 

5566 282' 

88S6 317' 

7088 324' 



533 
1234 
177 1 155- 
2463 133- 
3003 193- 
3547 2 11- 
4025 225- 
4 154 229 - 
4367 235- 
4547 239- 
5021 248' 
S07S 249' 
S301 2SS' 
SB62 281- 
SS76 290' 
S7S2 291' 
B030 292- 
8171 297' 
6266 302 
8371 304- 
6540 313' 
87 11 318' 
7054 324' 
7786 334 



113- 
139- 



2440 
30S4 

3 144 
333 1 
40 1 7 
425 1 
4566 
5 1 42 
5606 
66S7 
7104 

E37 
13 17 
202 1 
252 1 
30 1 6 
3565 
4026 

4 16 1 
44tO 
457 1 
5023 
S077 
B323 
SSSS 
S700 
S7S6 
6032 
6172 
6303 
6372 
6567 
6722 
7063 
7766 



179- 

1 94' 
19 8' 
202- 

2 2S- 
234 ' 
239 ' 
25 1' 
282 ' 

3 17' 
324' 

114' 
142' 
16 1' 
133- 

1 94' 

2 12- 
225 ' 
230' 
235' 
240 
248 
250 
3B9 
28'2'' 
290 
291 
282 
237 
302 
305 

3 13 
3 13 
324 
334 



2444 
3060 
314S 
3332 
4022 
4340 
4575 
5 1 44 
5607 
666S 
71 12 

650 

1 5S 1 

2 102 
2524 
3055 
36 11 
403 1 
420 1 
44 17 
4600 
5024 
5102 

'S33S 
SBOI 
S703 
S7BI 
BOSS 
'8173 
8304 
'6417 
'6576 
' 6724 
7 1 20 
7787 



1 73 - 
134- 
137- 
202- 
32B- 
236- 

24 1- 

25 1- 
282- 
317- 
324- 

1 14- 
145- 

1 62- 
183' 
19 4- 

2 12- 
225- 
230- 
236' 
240^ 
248^ 
250^ 
253^ 
283^ 
230^ 
291 ' 
233' 
237' 
302 ' 
30S - 

3 15- 
318- 
328 
334' 



245 1 
306 1 
31 60 
3336 
40S0 
444 1 

4 E4 1 

5 1 53 
56 11 
8873 
7113 

662 

16 16 

2 136 

252 6 

3064 

36 12 

4032 

4203 

4427 

4824 

5027 

51 1 1 

5353 

S62S 

5707 

5763 

604 1 

6174 

6304 

8420 

68 1 S 

6724 

7 1 SO 

7767 



179-2462 

194- 3063 
197-3161 
209-3464 
227-41 14 
236-4442 
24 1-4642 
251-5162 
308-6456 

317- 6673 

327- 7153 

1 17-752 
14 6-1632 
162-2142 

1 S3 -2530 

195- 3110 

2 12-3613 
225-4035 
230-42 12 
236-4431 
24374677 
248-S033 
2S0-S1 17 
2S9-S3S6 

289- S6S1 

290- 5712 
291 -5767 
293-6052 
297-6175 
302-6305 
305 - 642 1 

3 16-6632 

318- 6731 

328- 7152 
334-7770 



304 - 64 1 3 305 - 64 1 7 
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o 



c 



RCT . MT 

RCT . PR 

RCT . SC 

RCTBLK 

RCTOFP 

;?CY 

RD 

RD . DIA 
RDCMD 

ROFST 

RONXT 



324-7072 



I 22 - 
I 29 ■ 



1060 
1 63 
1 I SO 



29 1-5763 



ROPF 

READ 

READCD 

RECALB 

RECC 

RECCT 

RELES 

REPSTA 

RETCNT 

REVEND 

REVSTR 

RGDATH 

RGDATL 

RIB 

RLL 



1 5 - 
29 1 - 
293 - 

16- 

40- 

69 

69 

1 6 - 

1 B 

• 4 



5757 
6067 



-0 
-O 
0 
0 

13S 
0 
0 



164' 
230' 
2S7 ' 



RNGBSH 

RNGBS L 

RPC 

RPE 

RPOK 

RRDV 

RRM 

RRSGEN 
RS . BER 
RSE 

RSPCOF 

RSPLEN 

RSPO 

RSPPOF 

RSPPTR 

RT 1 

RTCS 

RTCS05 

RTCS06 

RTCS I 3 

RTCS1 4 



324 


- 7065 


324 


7072 


324 


7072 










































324 


-7072 


324 


7072 














































SI 


-0 


322 


8766 


324 


7101 


324 


-7111 


324- 


7 1 27 


































SI 


-0 


324 


7064 


324 


7103 










































1 36 


-1243 


289 


5E34 


289 


5640 




























































2 5 3 


9 4 


3 1 3 


115 


7 14 


1 1 6 


744 


1 1 9 


10 14 


119- 


10 2 0 


120- 


1 03 2 


1 2 6 


-1122 


1 26 


-1126 


129 


-1155 


1 30 


1160 


1 56 


2030 


1 56 


-2D37 


1 5 S - 


2047 


































94 


- 320 


I08 


600 


1 1 5 


704 


1 1 8 


-1002 


290- 


5673 


290 


5700 


290 


5707 


290 


57 14 


290 


5724 


290 - 


573 1 


23 1- 


574 1 


29 1 


-5748 


29 1 


-5756 


29 1 


-5773 


29 1 


6000 


292 


60 10 


292 


-6015 


29 2 - 


6025 


2 3 2 


603 2 


293 


604 1 


29 4 


6 105 


29 5 


6 127 


296- 


6 154 


299 - 


6223 










94 


-32 1 


1 08 


60 1 


1 1 0 


627 


1 1 5 


- 706 


118- 


1 003 


230 


5 674 


290 


570 1 


290 


57 1 0 


290 


57 1 5 


290- 


5725 


290- 


S732 


29 1 


- 5742 


29 1 


-S747 


29 t 


-5764 


29 1 


5774 


29 1 


600 1 


292 


-6011 


29 2- 


60 16 


232 


6026 


292 


6033 


293 


6042 


293 


6047 


293- 


6050 


293 - 


605 1 


293 


- 6053 


293 


- 6054 


293 


- 6070 


293 


607 1 


293- 


6072 


293 


- 6073 


293 - 


6074 


294 


6 106 


295 


6 13 1 


29S 


6 1 3 2 


296 


6 1 5S 


299 - 


6224 














89 


- 0 






19 4- 












































85 


- 145 


85 


1 S2 


89 - 


232 










































5 1 


-0 


















































246 


-4754 


248 


4764 














































49 


- 0 


49 


0 














































48 


-0 


















































93 


-311 


1 1 5 


707 


116- 


733 


158 


■ 2057 






































93 


- 30S 


3 3 


307 


94- 


3 1 7 


1 1 5 


- 705 


118- 


727 


1 1 6 


73 1 


158 


2053 


158 


2055 






















1 38 


-1304 


1 38 


1 305 


138- 


13 11 


1 38 


-13 13 


1 40- 


15 16 


1 40 


15 17 


1 42 


154 1 


1 42 


1542 


143 


1564 


1 45- 


1 606 


1 45 - 


16 13 


156 


- 2045 


1 60 


-2067 


173 


-234 1 


1 77 


2424 


19 6- 


3 137 


207 


-3415 


207 ■ 


34 1 6 


220 


3730 


22 1 


3737 


22 1 


3740 


22 1 


3762 


222- 


3763 


230- 


4172 


230 


-4175 


230 


-4177 


230 


-4200 


230 


4200 


23 1- 


4227 


23 1 


-4227 


231- 


4234 


23 1 


4234 


233 


4305 


240 


4627 


24S 


4736 


245 - 


4740 


245 - 


4740 


262 


-5422 


266 


-5453 


269 


-5473 


269 


5473 


269 - 


5474 


270 


■5476 


270 - 


5478 


273 


5S 1 6 


273 


55 1 7 


273 


552 1 


289 


5652 


301 - 


6257 


333- 


7732 


333 


-7738 


334 


-7765 


49 


-0 


133 


12 16 


152- 


1777 










































49 


-0 


132 


12 12 


134- 


1227 


152 


- 20OO 







































24 - 
24 - 
24- 



2 175 
4 177 
546 1 



350 107-535 114-866 115-717 



148-1631 lSO-1743 lSl-1762 



131-1167 142-1537 146-1627 147-1850 149-1734 149-1736 151-1755 151-1772 



150-1743 151-1775 
15 1-1756 
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RTDS 


1 8 


-0 


18 


-0 


1 8 


■0 














RT0SO6 


25 


-0 






















RTOEVE 


43 


-0 


1 19 


-1016 


















RUNN 


69 


-0 






















RUPF 


1 s 


-0 


1 5 


-0 


1 5 


-0 


77- 


5 


149- 


1 735 


1 8 1 


2 111 


RVACTV 


60 


-0 


232 


-4260 


232 


-428 1 


326- 


7 1 43 










RVCBNH 


49 


-0 


49 


-0 


324 


- 7062 


324- 


7062 


326- 


7 1 47 


328 


7 147 


RVCBNL 


48 


-0 


49 


-0 


324 


- 7062 


326- 


7 1 47 










RVCBUF 


5 1 


-0 


5 1 


-0 


322 


- 6770 


322 - 


700O 


323- 


7022 






RVCEBF 


5 1 


-0 


5 1 


-0 


327 


-7154 














RVCFLG 


5 1 


-0 


5 1 


-0 


228 


-4137 


322 - 


7020 


326- 


7144 






RVCI ND 


50 


-0 


50 


-0 


















RVCRTY 


50 


- o 


SO 


- o 


3 2 2 


- 6764 


323 - 


704 1 


323 - 


7050 






RVCSAV 


43 


- 0 


48 


- 0 


















RVCSD I 


5 1 


-0 


5 1 


-0 


223 


- 4 1 40 


232 - 


4263 










RVCT 


59 


-0 


223 


-3767 


232 


- 42S8 


232- 


4262 


239 - 


4563 


245 


4733 


RVCTA 


49 


-0 


49 


-0 


324 


-7114 


326- 


7 15 1 










RVCVEC 


5 1 


-0 


5 1 


-0 


















RVECDP 


5 1 


-0 


5 1 


-0 


323 


- 7057 


324 - 


7 107 


324 - 


7 124 






RVECUP 


5 1 


-0 


5 1 


-0 


228 


-4142 


228 - 


4 145 


322 - 


70 1 6 


323 


7055 


RVWRIT 


80 


-0 


23 1 


-4224 


23 1 


-4224 


232 - 


426 1 


233- 


43 16 


233 


43 16 


RWM 


1 6 


-0 






















RWRDY 


25 


-0 






















S . ADRH 


54 


-0 


193 


-3010 


251 


■5135 


2S 1 - 


5 146 


25 1 - 


5156 






S . AORL 


54 


-0 


54 


-0 


193 


■3010 


193r 


3010 


25 1 - 


5 14 1 


25 1 


5 147 


S . AXAB 


152 


- 2002 


153 


- 2004 


22 1 


■3743 


278- 


SS40 










S . BI TO 


1 40 


-1530 


203 


-33S1 


227 


-41 10 


227- 


4112 


230- 


4 17 1 


233 


430O 


S . 8UFR 


1 08 
1 37 


-574 
-1256 


1 10 


- 820 


1 17 


■756 


117- 


764 


118- 


774 


1 1 8 


1 00 8 


S . CL 1 1 


266 


-5451 


282 


-S6 1 2 


















S . CLRB 


142 


-1540 


1 63 


-2 154 


1 63 


-2155 


183- 


2 156 


1 65 - 


223 1 


173 


2342 




I 83 


- 2635 


1 3 2 


-2782 


I 92 


- 2 7 65 


19 3- 


2772 


193- 


3024 


1 93 


3025 




2 1 2 


-3611 


2 1 2 


-36 12 


2 1 2 


-3613 


2 12- 


3638 


212- 


3637 


2 1 3 


3645 




25 1 


-5156 


257 


■5234 


257 


-5235 


257- 


5238 


284- 


5630 


3 1 1 


6530 



162-2150 184-2167 196-3133 210-3540 234-4355 258-5313 2 8 3 - 54 23 333 - 7 727 



-7105 324-7122 
-7013 



-4832 282-5603 

-1077 124-1100 125-1104 138-1241 136-1245 137-1253 



182-2503 
136-3135 



182-2504 182- 
197-3153 197- 



-6530 312-8533 312-6533 312 



s 


CYLH 


54 


-0 


54 - 


0 


1 82 • 


2 127 


.192 


s 


CYL L 


54 


-0 


54- 


0 


182- 


2 1 22 


1 92 


s 


DECO 


283 


-5615 












s 


DECS 


145 


-16 10 


2 11- 


3604 


23 1 - 


4225 


248 


s 


FBC 1 


1 44 


-1577 


135- 


2558 


1 85 - 


2566 


225 


s 


FMS 1 


1 40 


- 1 520 


275 - 


5530 








s 


FUNB 


204 


-3373 


220- 


3733 


22 1 - 


3753 


267 


s 


GRUP 


54 


- 0 


54 - 


O 


19 2- 


27B7 


1 9 2 


s 


INC6 


1 97 


-3160 


197- 


3 163 


263- 


54 63 


282 


s 


LBNH 


54 


-O 


1 83 - 


2523 


194- 


3035 


1 97 


s 


LBNL 


54 


-0 


133- 


2532 


194- 


3035 


1 94 


s 


LO 1 0 


146 


- 1 836 


149- 


1724 


16 1- 


2101 


1 62 






238 


-4525 


239- 


4550 


239 - 


4S53 


240 






3 1 7 


-8672 


318- 


6732 


322- 


8774 


323 


s 


LDCR 


282 


•S567 


282- 


5567 


309 - 


8477 


309 


s 


LOIU 


125 


- 1 105 


1 52- 


2000 


204- 


3375 


237 


s 


LDOO 


1 69 


-2364 


1 79 - 


2430 


187- 


261 1 


19 1 






24 1 


-4647 


243- 


4677 


244 ■ 


4720 


245 






3 1 8 


-6724 


322- 


7002 








s 


LDRO 


134 


-1228 


143- 


15 62 


145- 


1 6 14 


147 



192-2767 



193-30 12 2 11 
193-3011 2 11- 



3S44 322-700I 
3543 322-7001 



2511 182-2512 188-2624 188-2632 188-2633 188-2634 

3202 303-3353 203-3371 210-3534 211-3542 211-3603 

4314 236-4440 238-4526 238-4527 240-4625 242-4663 

6534 324-7111 325-7135 
7001 



'5456 
2767 
56 11 

'3155 
3035 

'2145 
4S77 
7057 
8501 
450S 

'2727 

'4744 



277-5534 
195-3067 225 



4016 242-4663 242-4864 251-5126 252-5173 



232 - 


4272 


250 


-5115 


25 1 


5 124 






























137- 


3 154 


232 


-4272 


232 


4272 


250- 


5 115 


25 1- 


SI 25 






















162- 


2 1 50 


1 SO 


-247 1 


2 1 8 


37 14 


225 - 


4007 


226 - 


4063 


226 


4066 


226 


-4070 


233 


-4320 


237 


44S2 


237 


-4473 


240- 


4604 


242 


-4662 


248 


50 14 


248- 


501 5 


2S0- 


5101 


256 


5230 


282 


-5 602 


299 


- 6232 


3 1 S 


6622 


3 1 8 


-6644 


324- 


7107 






































309 - 


6507 


312 


- 6548 


3 1 2 


6550 






























249 - 


507 1 


262 


-5407 


282 


S800 






























192- 


2732 


200 


-323S 


204 


3372 


209- 


3442 


210- 


3S24 


225 


4044 


234 


-4365 


238 


-4434 


240 


4614 


24 1 


-4633 


2 49 - 


5085 


25 1 


-5127 


251 


5135 


251 - 


5 1 50 


251 - 


5 1 80 


252 


5 168 


259 


- 5320 


273 


■SSOS 


282 


5572 


318 


- 6722 


147- 


1 8S4 


149 


-17 15 


149 


1 727 


149- 


1 732 


1 SC- 


1 740 


1 50 


1 744 


1 50 


-1746 


15 1 


- 1756 


1 S 1 


17S2 


1 54 


-2010 
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154 


201 1 


1 6 1 


2 1 03 


1 62 


-2112 


1 62 


2 1 23 


1 63 - 


2 163 


174- 


2366 


1 75 


2370 


1 76 ■ 


242 1 


1 79 


- 2432 


133- 


2525 


184- 


2536 


183- 


2622 


1 89 


■ 2650 


1 89 - 


2653 






192 


2740 


193 


2775 


193 


-3020 


193 


3032 


194- 


304 1 


19 5- 


3076 


195 


3100 


1 9 6 ■ 


3125 


1 9 6 


-3136 


197- 


3 146 


187- 


3 154 


200- 


3233 


200 


-324 1 


201 - 


3254 






20 1 


3304 


202 


■33 15 


202 


-3322 


202 


3332 


202 - 


3343 


204 - 


3377 


2 10 


3506 


210- 


3522 


2 1 1 


- 3565 


2 11- 


3574 


2 13- 


3640 


2 14- 


3657 


2 1 4 


- 366 1 


2 14- 


3670 






22 1 


3752 


224 


■400 1 


225 


-4016 


226 


4064 


227 - 


4 115 


227 - 


4 117 


229 


4 154 


229 ■ 


4 16 1 


231 


-4232 


232- 


4243 


232 - 


4266 


233- 


4276 


233 


- 4323 


234 - 


43 60 






23S 


4367 


235 


■4376 


23S 


-4420 


236 


4432 


237 - 


4460 


239 - 


4572 


242 


4664 


243- 


470 1 


243 


- 4706 


244 - 


47 13 


245 - 


4732 


246- 


4765 


246 


- 477 6 


247- 


SOOiJ 






24S 


501 6 


248 


■5027 


248 


- 603 1 


249 


5042 


249- 


5044 


249- 


5062 


249 


5070 


249 


5077 


253 


-5201 


255- 


5224 


257- 


5254 


257 - 


5287 


258 


-5273 


258- 


5279 






259 


5327 


259 


■5341 


289 


-S345 


259 


536 1 


269- 


8385 


262- 


54 1 6 


263 


5424 


270- 


5476 


282 


-5573 


307- 


6452 


312- 


6543 


3 18- 


6675 


318 


-6676 


324- 


7 114 






324 


7 1 20 


325 


■7136 


326 


- 7 1 40 


326 


7 16 1 


327- 


7 1 54 






































S 


LOR t 


1 42 


1553 


1 45 


■ 1 622 


147 


- 1 647 


147 


1 665 


147- 


1 664 


147- 


1 67 1 


1 50 


1 737 


15 1- 


1 765 


152 


- 1 777 


162- 


21 13 


1 62- 


2116 


162- 


2 1 24 


1 64 


-2167 


167- 


2252 






1 69 


2266 


1 72 


■2317 


172 


-2326 


173 


233 1 


174- 


2354 


176- 


2405 


176 


24 1 3 


177- 


2428 


179 


-2431 


184- 


2537 


187- 


2610 


189- 


2655 


195 


-3103 


197- 


3204 






1 9S 


3212 


199 


■3223 


200 


- 3237 


20O 


3247 


209 - 


3500 


210- 


35 1 2 


2 1 0 


3623 


211- 


3555 


2 1 1 


- 3573 


212- 


36 14 


214- 


3672 


225 - 


4033 


226 


-»07 1 


226- 


4077 






226 


4 1 04 


227 


■4124 


228 


-4137 


229 


4 1 65 


234 ■ 


4332 


235- 


4373 


236 


4445 


238- 


45 1 4 


238 


■4521 


238- 


4522 


238- 


4530 


238- 


4540 


239 


-4556 


244- 


47 14 






244 
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-2653 


192 


-2740 


325 


-7136 






SD I . RV 


63 


- O 


63 


0 


1 S9 


- 2652 


323 


-70S3 














SDI .SI 


6 1 


-0 


62 


0 


1 74 


- 2368 


1 7S 


-2405 


201 


-3275 


203 


-3473 






SD I . S2 


62 


-0 


62 


0 


20 1 


-3276 


















SDI .S4 


62 


-0 


201 


3277 






















SOI .55 


62 


-0 


201 


3300 






















SOI .SB 


62 


-0 


201 


3301 






















SD I . S7 


62 


-0 


201 


3 302 






















SO I . SD 


63 


-0 


63 


0 






















SOI . SL 


59 


-0 


59 


0 


194 


-3051 


















SO I . ss 


60 


-0 


80- 


0 


225 


- 4030 


227 


-4120 


229 


-4185 


231 


-4225 


237 


-4460 


so I . ST 


59 


-0 


59 


0 


124 


-1073 


1 42 


- 1 545 


1 42 


-1553 


172 


-2322 


1 74 


-2354 




209 


-3445 


209 


3460 


224 


- 400 1 


230 


-4171 


23 1 


-4232 


232 


- 4243 


232 


-4266 


SO I . sv 


60 


-0 


80 


0 






















SD I . SW 


60 


-0 


80 


0 


1 40 


- 1535 


1 83 


-2156 


193 


- 3027 


137 


-3146 


200 


-3237 




232 


-4255 


233 


4307 


234 


-4366 


238 


- 453S 


239 


-4570 


239 


-4572 


323 


- 7046 


SD I . TG 


63 


-0 


83 


0 


179 


-2433 


189 


-2646 


225 


- 4020 


252 


-5 165^ 






SDI , TI 


6 1 


-0 


6 1 


0 


6 1 


-0 


2 1 6 


-3700 














SDI . TM 


60 


-0 


60 


0 


145 


-16 10 


















SDI , TO 


6 1 


-0 


6 1 


0 


6 1 


- 0 


6 1 


- 0 














SDI . UB 


60 


-0 


60 


0 


20 1 


- 32 66 


2 1 1 


-3584 


223 


-3773 


225 


-4046 


226 


- 4062 


SO I . UE 


6 1 


- 0 


6 1 


0 






















SDI . UF 


63 


- 0 


63 


0 


194 


- 304 1 


1 96 


-3116 


2 1 0 


-3512 


2 1 7 


-3703 


227 


-4112 


SDI . UG 


60 


-0 


60 


0 


193 


- 3033 


1 95 


- 3066 


242 


- 4888 


246 


-4773 


25 1 


-5 132 


SD I . UN 


6 1 


- 0 


6 1 


0 


186 


- 2573 


200 


-3247 


202 


- 3322 


227 


-4110 






SD I . V 1 


63 


-o 


63 


0 


202 


- 3320 


2 1 2 


- 3 626 


2 1 2 


- 3630 


2 1 2 


-3634 






SDI . V2 


63 


-o 


63 


0 


202 


- 332 1 


2 1 2 


- 3 630 


2 1 2 


- 3635 










SD I . XH 


60 


-o 


60 


0 


1 93 


- 3002 


1 9 3 


-3025 


2 1 0 


- 3S34 


250 


-5107 


255 


-5224 


SOI . XL 


60 


-0 


60 


0 


193 


- 3002 


1 93 


-3002 


193 


- 3024 


2 1 0 


-353 1 


250 


- 5 1 04 


SD I . XR 


6 1 


-0 


























SDIB . L 


64 


-0 


64 


0 


65 


-0 


65 


-0 


85 


-0 


65 


-0 


124 


- 1 075 


SOIBEC 


65 


-0 


65 


0 


65 


-0 


















SDIRTY 


69 


-0 


























SOIS 


46 


-0 


























SDITMO 


69 


-0 


























SD I TO 


46 


-0 


























SDPF 


1 6 


-0 


























SOT IMO 


69 


-0 


























SEC 


25 


-o 


























SECC 


1 6 


-0 
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SECCT 

SECOND 

SECS2 

SECTR 

SEEK 

SEEKL 

SEKPRV 

SEKSAV 

SEN0S2 

SEN0S3 

SENDS4 

SE001 

SE9ERR 

SEQTST 

SE«UEN 

SERIAL 

SES 

SET8AR 
SETHVR 
SETIIM 
SEX2SK 
SF 

SFERR 

SFT 1 34 

SFT20 

SCRPCD 

SHF I D 

SHFRES 

SIMTST 

SLAT 

SM 

SPURT 
SRM 
SRSGEN 
SSE 

SSSDIA 
SST 

ST . ABO 



16-0 
1 40< 1 502 

45- 0 
14-0 
59 -O 
S9-0 
48-0 
48-0 

t2S- I 1 10 
I 2S- t 1 I 2 
126-1114 

79-2! 

76-3 

78- 17 

46- 0 
22 -O 
42-0 

306-6450 
331 -7440 
128-1137 

48-0 

73-0 

70-0 
t 35 - 1 234 
1 00 - 42 1 

69-0 

9 1-254 
306-6450 
1 -O 

59-0 

73-0 
229-4147 

16-0 

16-0 

16-0 
124- 1073 

42-0 

55-0 



1 43- 


1 567 


145- 


1 624 


1 45 


1624 


65 - 


0 


140- 


15 13 


1 9 1 


2723 


195- 


3070 


195- 


3073 


195 


3104 


48- 


0 










132- 


1 207 










1 33 • 


1214 










138- 


1277 










82- 


76 










76- 


3 


76- 


3 


76 


4 


162- 


2114 










308 - 


6462 


3 19- 


876 1 






334 - 


7750 










134- 


1 230 


134- 


1 232 






225 - 


4027 


226- 


405B 


228 


4064 


13 8- 


1 300 










136- 


1235 


137- 


1253 






1 00- 


443 










1 20 - 


103 1 










308- 


6460 


308 - 


6463 


308 


6466 


87- 


215 


98- 


373 


1 1 4 


667 


124- 


1074 


196- 


3 13 1 


200 


3245 


87 - 


2 1 4 










229 - 


4 1 50 











139-1325 329-7400 333-7445 



120- 1026 120- 1043 126- 1 121 132-1210 133-1215 133- 1222 1 3 8 - 1 300 1 39 - 1 324 142- 1541 142-1541 



ST 


AVL 


55 


-0 


174 


2350 


17 6- 


240 1 


188 


2643 


193 


-2774 


210- 


3504 










ST 


CMD 


55 


-0 


182 


2502 


182- 


25 13 


206 


3407 


207 


-34 13 


222- 


3764 


333 


7733 






ST 


CMP 


55 


-0 


232 


4274 


240- 


4607 


244 


4726 


















ST 


CNT 


56 


-o 


1 40 


1536 


212- 


3621 


235 


4426 


239 


-4544 


240- 


4610 


243 


4676 


323 


- 7040 


ST 


DAT 


55 


-0 


2 1 1 


355 1 


212- 


3607 


232 


4273 


234 


- 4347 


234- 


4353 


234 


4357 


235 


-4401 



324-7117 



197-3147 234-4351 



ST 


HST 


55 


0 


193 


- 300 1 


193 


-3006 


207 


3420 


22 1 


- 3747 


221 


3751 


232 


4253 


232 


-4254 


239 


-4545 


239 


-4546 


258 


5312 


264 


- 544 1 








ST 


MFE 


55 


0 


2 1 1 


-3572 


212 


-3625 












































ST 


MSK 


55 


0 


1 7 G 


-2377 


2 1 1 


-3552 


240 


46 1 6 








































ST 


OFU 


55 


0 


1 75 


-2367 


175 


-2374 


176 


2400 


176 


-2412 


176 


24 1 7 


188 


2637 


1 88 


-264 1 


1 9 1 


-2717 


193 


-2771 


208 


3437 


209 


-3455 


209- 


3465 209 


-3477 


ST 


SMF 


55 


0 


t 82 


-2502 
















































ST 


SUB 


55 


0 


58 


-0 


56 


-0 


56 


0 


56 


-O 


56 


0 


56 


O 


56 


-0 


56 


-O 


56 


-0 


56 


0 


56 


-0 


56- 


0 58 


-0 






56 


0 


55 


-0 


56 


-0 


56 


0 


56 


-0 


56 


0 


56 


O 


56 


-0 


56 


-0 


56 


-0 


56 


0 


56 


-0 


56- 


0 56 


-0 






56 


0 


57 


-0 


57 


-0 


57 


0 


57 


-0 


57 


0 


57 


0 


57 


-0 


57 


-0 


57 


-0 


57 


0 


57 


-0 








ST 


sue 


55 


o 


170 


-2303 


175 


-2372 


176 


2377 


1 88 


-2840 


207 


3421 


209 


3472 


2 1 1 


- 3542 


220 


-3736 


264 


-5442 
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S T . WP R 


55- 


0 


1 9 4 


- 3043 
























STARSP 


69 - 


0 




























STBBLG 


t 89 - 


2645 


1 39 


- 2646 


189- 


2647 


203 


3366 
















STBFLG 


1 89 - 


2652 


20 1 


- 3275 


20 1- 


327 6 


201 


3277 


201 - 


3300 


201 


-3301 


201 


3302 






203- 


3365 


2 1 2 


- 3627 


2 12- 


3B30 


2 1 2 


3632 


212- 


3633 


212 


-3634 


2 1 2 


3635 






220- 


3735 


22 1 


- 37 60 


22 1- 


376 1 




















STBFLH 


203 - 


3347 


203 


- 33 SO 
























STCACH 


65 - 


0 


65 


-0 


1 44- 


1572 


144 


1573 
















STDALN 


46- 


O 


220 


-3732 
























STDTBL 


2 19- 


3723 


333 


-7731 


333- 


7737 




















STEP 


77- 


1 1 


77 


- 1 1 


77- 


1 1 


77 


1 5 
















STEP . 1 


88- 


222 


129 


-1147 


1 29 - 


1147 


129 


1 1 47 
















STEP . 2 


13 1- 


1 1 75 


132 


- 1 202 
























STEP . 3 


133- 


12 14 




























STEP . 4 


137- 


1 274 


1 38 


- 1274 
























STEP . X 


126- 


1111 


126 


-1113 


126- 


Ills 


126 


1115 


126- 


1115 


1 38 


-1303 








STEP1 


35 - 


0 


38 


-0 


79- 


30 


80 


35 


80- 


44 


80 


-47 


87 


213 




STEP2 


35 - 


0 


126 


-1111 
























STEP3 


35 - 


0 


79 


-33 


126- 


1113 




















ST6P4 


35 - 


0 


126 


- 1 1 30 


138- 


1277 




















STEST 


13- 


0 




























STOP 


1 2 - 


O 


86 


- 1 55 


93- 


3 1 1 


94 


315 


107- 


531 


108 


-55 1 


1 17 


754 






289 - 


5543 


299 


-6212 


299 - 


622 1 


301 


6250 














Q 


STOPCM 


43- 


0 


























< 


STOPEN 


43 - 


0 


1 1 9 


-10 15 






















D 


STROL a 


189- 


265 1 


189 


-2657 


197- 


3 1 74 


202 


33 16 


202 - 


3344 


203 


-336 1 


203 


3364 


O 




220- 


3726 


220 


-3732 


221 - 


3756 


221 


3757 


27 1- 


5477 


33 1 


-7444 


334 


7752 


II 


STR1 R2 


1 93- 


3002 


193 


-3010 


194- 


3035 


197 


3 1 75 


198- 


3210 


1 98 


-3213 


232 


4272 




STRTCD 


69 - 


0 


























cc 


STS 


42 - 


0 


86 


- 164 


120- 


I033 




















SUPF 


1 5 - 


0 


15 


-0 


1 5 - 


0 


138 


1 306 


1 62- 


2144 


1 65 


-2205 


235 


■4422 


O 


SUSP 


59 - 


0 


1 63 


-2162 


173- 


2340 


175 


3373 


195- 


3085 


195 


-3070 


195 


■3073 


Ul 




230- 


4204 


231 


-4233 


232- 


4267 


237 


4471 


237- 


4472 


237 


- 4474 


241 


■ 4834 


CO 


SWM 


16- 


0 


























u 


SV 


48- 


0 


48 


-0 


48 - 


0 


308 


6474 


309- 


6477 


309 


-6501 


309 


-65 15 


CO 


svo 


48- 


0 


3 12 


- 6537 


3 16- 


6633 


3 1 7 


6646 














-1 


SV8 


48- 


0 


48 


-0 
























SVNC 


50- 


0 


50 


-0 


140- 


1505 




















SVNCH 


46- 


0 


1 40 


- 1 507 
























SVNCL 


46- 


0 


1 40 


- 1 SOB 
























SZBUFA 


279 - 


5543 


279 


-5545 
























TO 


83 - 


77 


83 


-lot 


331 - 


7425 




















T 1 


83- 


102 


S3 


- 104 


331 - 


7427 




















T2 


84 - 


132 


34 


- 1 35 


33 1- 


7430 




















TS 


85 - 


146 


35 


-15 1 


33 1- 


7438 




















T9 


88- 


153 




























TEMP 


5 1 ■ 


O 


5 1 


-0 


224 - 


377 6 


225 


4044 


226 - 


4063 












TEMP 1 


48 


0 


48 


- 0 


149- 


172 1 


149 


1 724 
















TEMP2 


48- 


0 


48 


- 0 


79 - 


32 


133 


12 15 


138- 


1 276 












TEMP3 


48 


0 


48 


-0 


107- 


530 


1 1 4 


643 


117- 


751 


1 22 


- 10S1 


1 25 


- 1 105 




TEST 


1 2 


0 


1 1 5 


- 670 


1 20- 


1 027 


1 42 


154 1 
















TESTBL 


1 39 


13 14 


33 1 


-7426 
























TMR . BS 


50 


0 


50 


-0 


140- 


1 50 1 


143 


1565 


143- 


1570 












TMR . MC 


50- 


0 


SO 


-0 


140- 


1500 


145 


16 14 


1 45- 


1623 


214 


-3683 







117-772 118-1000 119-1022 133-1223 148-1701 156-2034 158-2057 



( 
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TOPGL 


S9 


-0 














TOPRSP 


63 


-0 














TSBRPB 


1 03 


-467 


1 03 - 


47 1 










TSCRPE 


77 


- 1 4 


103- 


467 










TSTCNT 


1 7 


-0 


77 - 


7 


79 


-26 


SO 


36 




86 


-166 


86- 


1 67 


8 6 


-172 


86 


173 


TSTMOO 


1 69 


-2263 


170- 


2276 


1 70 


- 2304 


174 


235 1 


TSTRTN 


66 


-17 1 


86 - 


174 


88 


■227 


88 


230 




1 1 7 


-7SS 


119- 


1 025 


1 20 


-1027 


1 20 


1 030 


U . ABRT 


165 


-2216 


170- 


2274 










U . ACC 


164 


-2203 


190- 


2670 










U . ALOC 


223 


-3774 


224- 


3774 










U . ALOH 


225 


-4O40 


225- 


4042 


226 


-4061 






U . ALOL 


225 


-404 1 


226- 


4062 










U . ALOZ 


226 


-4072 


226- 


4075 


226 


-4076 


226 


4 lOO 


U . ATTA 


1 6« 


-2172 


1 73- 


233B 










U . ATTN 


M2 


- 1552 


172- 


23 13 










U . AVAL 


1 6S 


-2211 


1 74- 


2344 










U . AVLO 


174 


-2345 


1 74- 


2347 










U . AVL 1 


1 74 


- 2350 


1 74 - 


2354 










U . AVLA 


1 74 


-2356 


1 74- 


2362 










U . AVLB 


174 


■2357 


1 74 - 


2365 










U . AVLC 


1 74 


-236 1 


175- 


237 1 


175 


-2373 






U . BDSM 


230 


-4170 


234 - 


4337 










U . BP I L 


229 


-4161 


23 1- 


4240 










U . BFLA 


229 


-4157 


229 - 


4 163 


229 


-4165 






U . BFLC 


230 


- 4205 


322 - 


70 1 4 










U . BFLF 


230 


-4210 


230- 


42 17 










U . BFLH 


23 1 


-4226 


23 1 - 


4234 


23 1 


-4235 






U . BP L X 


23 1 


- 4232 


23 1 - 


4236 


237 


-4468 






U . BFSV 


223 


-3772 


227- 


4 106 


229 


-4147 






U . BLST 


230 


-4 166 


236- 


4450 


236 


- 445 1 


237 


447 1 


U . BMTA 


234 


-4356 


235- 


4373 










U . BMTC 


234 


-4343 


235 - 


4372 


235 


-4377 


235 


4403 


U . BMTD 


235 


-4406 


235- 


44 1 5 










U . BMTE 


235 


-437 1 


235- 


4424 


236 


-443 1 






U . SMTP 


236 


-4433 


236 ■ 


4445 










U . BUT I 


236 


-4447 


237- 


4456 


237 


- 4460 






U . BMTJ 


237 


-4461 


237- 


4465 










U . BMTK 


234 


-4347 


234- 


435 1 


234 


-4353 


234 


4362 


U . BMTO 


239 


-4545 


243- 


4705 


244 


-4712 






U . BMTR 


235 


-4426 


23S- 


45 12 


243 


-4676 






U . BMTS 


239 


-4553 


244- 


4730 










U , BMTT 


238 


■ 4530 


238 - 


4534 










U , SMTU 


238 


-4532 


238- 


4535 










U , BMTV 


238 


-4535 


239- 


4542 










U . BMTW 


234 


- 4334 


24 1 - 


4643 










U . BMTX 


234 


-433 1 


237- 


4470 










U . BMTV 


229 


-4156 


234- 


4327 










U . BMTZ 


234 


-4336 


234 - 


434 1 










U . BSET 


230 


- 4205 


235 - 


4403 


248 


-5014 






U . BST 1 


248 


-5026 


249 - 


5070 


249 


-5100 






U . C2ED 


176 


- 2377 


1 38- 


264 1 


139 


-2660 


1 9 1 


27 1 7 


U . C2EP 


1 70 


-2303 


178- 


2402 


176 


- 2404 


176 


241 6 



80-41 80-42 80-52 82-75 82-76 83-111 84-121 

86-174 86-175 83-227 101-455 126-1121 173-2330 238-4512 

183-2517 1S3-2820 191-2700 191-2707 203-3430 214-3653 

89-232 91-252 91-253 91-264 101-455 107-536 115-670 
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221 


3747 


221 


3751 


222 ■ 


3764 


264- 


5445 


333 


u 


C2EZ 


176 


24 1 7 


1 9 1 


2714 












u 


CCD 


1 65 


22 10 


1 70 


2270 












u 


C I N 1 


1 44 


1574 


1 44 


1 60 1 












u 


CINT 


1 40 


15 14 


1 44 


1 572 












u 


CKEA 


253 


52 1 4 


253 


52 1 7 












u 


CKEB 


243 


4673 


253 


52 1 3 


253 


5220 


253 - 


5222 


323 


u 


CKED 


2 1 2 


36 17 


230 


42 1 7 


235 ■ 


4422 


253 ■ 


5 175 




u 


CKTC 


224 


3777 


237 


447 1 


24 1 ■ 


4637 


255 - 


5224 




u 


CLGA 


232 


4275 


233 


4300 












u 


CLGB 


233 


430 1 


233 


4305 


233 ■ 


43 14 








u 


CLGC 


233 


43 13 


233 


43 15 












u 


CLGD 


233 


4 304 


233 


430S 












u 


CLMl 


24S 


502 1 


248 


5023 


249 - 


5075 


249 - 


507 6 




u 


CLOG 


232 


4273 


236 


4443 


239 ■ 


4566 








u 


CLRM 


248 


5020 


249 


5075 


249 - 


S07S 








u 


CLRS 


1 63 


2 157 


1 75 


2375 


196- 


3131 


200- 


3245 


201 






229 


4 164 


230 


4204 












u 


CLSX 


1 73 


2340 


1 75 


2376 


23 1 - 


4233 








u 


CMDA 


1 49 


1735 


1 65 


2232 


1 70- 


2275 


1 70- 


2277 


1 70 






1 9 1 


27 1 0 


1 9 1 


2712 


192- 


2742 


208 - 


343 1 


208 


u 


CMDB 


1 32 


25 1 1 


1 9 1 


2722 


191 ■ 


2731 


192- 


2755 




u 


CMDC 


1 32 


25 10 


1 82 


251 3 












u 


CMDE 


i 82 


2502 


193 


302 1 


209 ■ 


34B7 








u 


CMER 


165 


2223 


1 65 


2231 


21 9 ■ 


3722 


2 19- 


3723 




u 


CMP 


196 


3 137 


196 


3 1 40 


196^ 


3 1 43 








u 


CMPR 


1 64 


2202 


1 90 


2662 












u 


CNVT 


1 79 


2430 


192 


2767 


266^ 


5452 








u 


CPGC 


230 


42 14 


235 


44 1 2 


237 


4503 


243 - 


4707 




u 


CPME 


25 1 


5 154 


25 1 


5 157 












u 


CPRM 


226 


4055 


230 


4202 


237 ■ 


4464 


250- 


5 10 1 




u 


CRCT 


1 3 1 


2723 


1 92 


2754 


1 98 ■ 


32 15 








u 


CROS 


237 


4501 


24 1 


4 642 


24 1- 


4655 








u 


CRSA 


242 


4660 


242 


4662 












u 


CSDI 


1 42 


1 555 


1 9 7 


3205 


223 ■ 


3766 








u 


CSLA 


201 


3253 


202 


3336 












u 


CSPT 


1 79 


2462 


1 80 


2473 


1 94 ■ 


3044 


210- 


3532 




u 


CSTA 


1 73 


2343 


2 1 3 


3945 












u 


CUNK 


176 


2403 


1 8 1 


2477 












u 


DAP 


1 65 


22 14 


174 


2346 












u 


DATA 


222 


3763 


222 


3763 


333 ■ 


7734 


333- 


7735 




u 


OERC 


239 


457 1 


243 


4670 












u 


OERD 


235 


442S 


236 


4430 


239 ■ 


4 5 44 


239- 


4555 


239 


u 


DERE 


2 39 


4574 


326 


7 1 4 3 












u 


OERF 


235 


442 1 


236 


4436 


236- 


4437 


239 - 


4570 




u 


DERP 


232 


4251 


233 


4324 


233- 


4537 


239 - 


4 57 3 




u 


DIAG 


33 


77 
















u 


DONE 


1 63 


2 1 65 


174 


2360 


1 7» ■ 


2367 


175- 


2372 


1 75 


u 


DONX 


1 74 


2362 


174 


2364 


197- 


3203 


2 11- 


355 3 


21 1 


u 


END 


33 


1 OO 


83 


103 


84- 


134 


35 - 


1 40 


85 


u 


ER 


334 


7763 


334 


7764 


334 - 


7767 


335 - 


7773 


335 


u 


ERS 


1 65 


2204 


1 9 1 


2672 












u 


EXLP 


222 


3763 
















u 


EXSP 


221 


3737 


333 


7732 













200-3245 201-3255 201-32S6 202-3336 210-3515 211-3563 211-3802 224-3775 225-4050 229-4152 229-4160 



2374 182-2505 209-3465 213-3641 

3557 213-3840 

'ISO 35-153 85-153 36-153 

7776 335-7777 335-3000 
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u 


Ft. U 


188- 


2207 


1 70 


2272 










u 


GCSA 


183- 


2 5 26 


1 83 


25 3 1 










u 


GCSB 


183- 


2522 


1 8 3 


25 3 3 










u 


GCSC 


183- 


2523 


18 3 


25 32 


183- 


2535 






u 


GCST 


1 6S - 


2217 


18 3 


25 15 










u 


GETP 


248 - 


5030 


24 9 


50 6 2 


258 - 


52 73 






u 


G L BN 


232 - 


427 1 


236 


4 4 41 


239 - 


45 7 4 


240 


4577 


u 


G LBX 


197- 


3151 


240 


4 602 










u 


GMST 


173- 


2336 


1 75 


2375 


19 5- 


3 1 02 


2 1 1 


356 1 


u 


GPKA 


154- 


2007 


15 4 


2012 










u 


GPKB 


154- 


2 OO 6 


1 54 


20 1 1 










u 


GPKT 


148- 


1 677 


1 48 


1 706 


154- 


2005 






u 


GREF 


1 70 - 


2300 


1 83 


252 1 


184- 


2538 






u 


GRFA 


1 84 - 


2542 


1 84 


2550 










u 


GRPB 


1 84 - 


2545 


1 84 


2550 










u 


GSDA 


185- 


2553 


1 85 


2560 










u 


GSDB 


185- 


2554 


1 85 


255 6 










u 


GSDC 


185- 


25 62 


1 85 


2570 










u 


GSOD 


185- 


25 63 


1 85 


25 6 6 










u 


GSO I 


185- 


255 1 


1 88 


2 63 6 


19 1- 


27 13 


208 


3436 


u 


GS D N 


185- 


25 5 2 


1 88 


2 6 2 5 










u 


GSDW 


18 5- 


255 3 


1 8 5 


25 62 


18 6- 


25 72 






u 


GSOX 


18 6- 


2602 


18 6 


2 606 










u 


GSD Y 


18 6- 


260 1 


18 6 


2 803 


18 8- 


2 807 






u 


GSST 


220- 


3725 


3 33 


773 1 










u 


GTAO 


1 50 - 


1747 


1 5 t 


1768 


152- 


1 777 


1 55 


20 1 6 


u 


GUCP 


175- 


2373 


1 87 


2 810 


18 8- 


2 640 


1 9 1 


2715 


u 


GUS 


188- 


26 17 














u 


GUST 


1 65 - 


2220 


1 88 


28 17 










u 


HBRR 


1 60- 


2067 


334 


7770 










u 


HTMO 


1 45 - 


16 16 


t 4S 


1 822 


146- 


1 63S 


1 49 


1 707 


u 


HWVR 


202 - 


3335 


2 1 4 


3 8 6 8 


334 - 


7750 


33 4 


7750 


u 


I DLB 


142- 


1545 


1 42 


1 S 6 1 










u 


I DLC 


142- 


1543 


1 43 


15 62 


147- 


1863 






u 


I DL D 


143- 


t 564 


1 4 6 


1630 










u 


IDLE 


140- 


153 1 


1 40 


1 B33 


140- 


15 3 4 


1 42 


1537 


u 


I MEX 


1 70- 


2301 


t 70 


2303 


17 1- 


2 3 12 


1 83 


2534 


u 


I NTA 


155- 


2023 


1 55 


2023 


15 6- 


2030 






u 


I NT I 


14 7- 


16 6 2 


1 4 9 


17 23 


1 5S - 


2013 






u 


I NTR 


12 7- 


113 8 


1 5 5 


202 3 


156- 


202S 


156 


2O30 


u 


I NT V 


15 5- 


20 13 


1 5 5 


20 15 










u 


I N T X 


1 5 5 


20 2 3 


1 5 5 


202 3 


15 8- 


2030 






u 


I N V A 


2 5 8- 


5 3 12 


3 2 9 


7 4 2 5 










u 


I N VM 


2 5 8 


5 2 7 6 


25 8 


5 3 11 










u 


I OCM 


1 92 


2757 


1 9 6 


-3133 










u 


I OPO 


1 90 


2 67 1 


1 9 1 


•2673 


19 1- 


2676 






u 


I OP 1 


19 1- 


2704 


1 9 1 


•2711 










u 


I OPA 


192 


2737 


132 


■ 2744 


192- 


2746 






u 


I OPB 


19 1' 


2724 


192 


- 2735 


192- 


2743 


192 


2756 


u 


lOPC 


1 9 1 


2677 


1 9 1 


- 2706 


1 93- 


2770 


1 96 


3 143 


u 


lOPE 


194 


3061 


194 


-3083 


194- 


3064 


195 


3065 


u 


lOPP 


195 


3070 


195 


■ 3072 


195- 


3 1 00 






u 


lOPG 


193 


2777 


195 


-3110 










u 


lOPI 


196 


31 22 


196 


-3125 











o 



I9S-3102 211-3S61 213-3S46 233-4302 234-4337 237-4475 247-S01I 270-S47e 



2IS-3674 221-3762 333-7736 
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u 


I OP J 


19 6- 


3 13 1 


23S 


- 454 1 


239 


-45S7 


u 


I OPK 


19 6- 


3 115 


1 9 B 


-3144 






u 


I opt 


19 6- 


3 12 1 


1 9 6 


-3124 


1 9 e 


-3127 


u 


I OPM 


1 93- 


3030 


1 9 6 


-3114 


197 


-3176 


u 


I OPN 


1 97- 


3 1 50 


1 9 7 


-3153 






u 


I DPP 


193- 


30 1 7 


193 


-3032 






u 


I DPR 


190- 


2663 


190 


-2665 


1 90 


•2867 


u 


I OPS 


19 1- 


2726 


191 


- 2732 






u 


I OPW 


193- 


3004 


193 


-301 1 






u 


I OPX 


192- 


2761 


322 


- 6777 






u 


lOPV 


192- 


2764 


2 1 0 


-354 1 






u 


lOPZ 


194- 


3034 


2 1 1 


- 3545 






u 


I OSA 


1 93- 


303 1 


197 


- 3 1 70 


197 


-3172 


u 


I OSH 


1 97- 


3182 


197 


•31 64 






u 


L 1 R1 


227- 


4131 


227 


-4132 


227 


•4133 


u 


LNKA 


199- 


3223 


199 


-3225 






u 


LNKB 


199- 


3222 


1 99 


- 3224 






u 


LNKH 


163- 


2 153 


193 


- 3026 


199 


•3230 


u 


LNKP 


192- 


2756 


1 9 9 


• 3222 


202 


•3340 


u 


LOGA 


200- 


3245 


20 1 


- 3263 






u 


LOGS 


1 40- 


1 536 


200 


- 3233 


223 


-3767 


u 


LRR1 


230- 


4 167 


234 


• 4335 


24 1 


- 4 636 


u 


MAP 1 


246 - 


5040 


249 


- 505 1 


259 


- S401 


u 


MAP2 


248- 


5036 


249 


- 5047 






u 


MINI 


257- 


526 1 


257 


- 5263 


257 


•5265 


u 


MI NT 


196- 


3 14 1 


226 


-4101 


257 


•5232 


u 


MI OA 


204 - 


3373 


22 1 


-374 1 






u 


MI OB 


204 - 


3375 


264 


-5437 






u 


MI OP 


204 - 


3372 


206 


-3410 


207 


•3414 


u 


MLUN 


202 - 


3325 


205 


-3401 


2 1 7 


•3702 


u 


MNRD 


165- 


2227 


206 


- 340S 






u 


MNWR 


1 65 - 


2230 


207 


•3413 






u 


MODL 


271 - 


5477 


334 


•7757 






u 


MWDA 


206- 


3412 


207 


•3420 






u 


MWDB 


207- 


34 15 


207 


■3421 






u 


NOP 


1 70- 


227 1 


1 70 


•2273 


170 


•2304 


u 


ONLO 


208- 


3423 


208 


•3426 






u 


ONLA 


174- 


2353 


208 


•3436 






u 


ONLB 


208- 


3427 


209 


•344 1 






u 


ONLC 


209 - 


3475 


209 


•3477 


210 


-3505 


u 


ONLO 


2 10- 


3520 


2 1 2 


-3606 






u 


ONLE 


2 10- 


35 17 


2 1 0 


- 3527 






u 


ONLF 


209 - 


3463 


2 1 1 


- 3546 






u 


ONLG 


2 11- 


3573 


2 1 2 


-3610 


2 1 2 


- 362 1 


u 


□ NLH 


2 11- 


3575 


2 1 1 


- 3600 






u 


ONL I 


2 1 1 


3572 


2 1 2 


- 3607 






u 


ON L L 


209 


3502 


209 


-3503 


2 1 1 


- 3S50 


u 


ONLN 


1 65- 


22 12 


208 


-3424 






u 


ONLR 


2 11- 


3563 


234 


-4330 






u 


ONLS 


209 


347 1 


2 1 0 


-3504 






u 


ONLX 


2 1 0 


3520 


2 1 1 


-3554 


2 1 2 


-3625 


u 


ONLV 


2 1 1 


3552 


2 1 1 


- 3564 






u 


ONLZ 


209 


3472 


209 


-3474 


209 


- 3500 


u 


OPCD 


1 49 


1 733 


1 63 


-2164 


1 63 


•2166 
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u 


OPCE 


t 65 


2223 










u 


OPDM 


1 64 


2 173 


1 65 


-2224 






u 


OP IM 


1 84 


2 175 


1 65 


■2215 






u 


aVLA 


24 1 


1643 


24 1 


-465 1 






u 


□ VLB 


24 1 


4 640 


24 1 


- 4644 






J 


OVLP 


234 


4333 


24 1 


-4637 






u 


PKT2 


197 


3201 


198 


-3206 






u 


PTEL 


249 


5046 


257 


-5272 


258 


-5314 


u 


PTL2 


2S9 


53 15 


259 


-5317 


259 


-5341 


u 


PTL3 


259 


5323 


259 


-5325 






u 


PTL4 


259 


5323 


259 


- 5326 






u 


PTLS 


259 ■ 


5340 


259 


-5345 






u 


9SND 


177- 


2427 


202 


- 3340 






u 


RIRO 


237- 


4S04 


237 


- 4507 


237 


-451 1 


u 


R 1 R 1 


2sa- 


S277 


258 


-5300 


258 


-S301 


u 


RAMD 


142- 


1S41 


145 


- 1 624 






u 


RAMX 


142 - 


1S41 


142 


-1541 


14S 


-1825 


u 


RCSA 


150- 


1 745 


151 


-1776 






u 


RCSB 


146- 


1 63 1 


148 


- 1 705 


1 SO 


- 1 746 


u 


RCSC 


1 50- 


1 745 


1 50 


-1747 






u 


RCSR 


146- 


1 627 


148 


- 1 703 


1 50 


- 1737 


u 


RCVE 


1 49 - 


1720 


149 


-1726 


149 


-1731 


u 


RD 


1 64 - 


2200 


1 90 


- 2684 






u 


RECV 


1 42 - 


1537 


1 47 


- 1 660 


148 


- 1 6 7 B 


u 


RPL 


165- 


2205 


1 9 1 


-2674 






u 


RBCA 


245- 


4732 


245 


-4740 






u 


RRCC 


246- 


4745 


248 


-4754 






u 


RRCE 


246- 


4762 


248 


-4767 






u 


RRCX 


245 - 


4734 


245 


-4735 


245 


-474 1 


u 


RREC 


2 11- 


3 BOO 


234 


-4363 


239 


-4542 


u 


RSTR 


76- 


0 


76 


-0 


78 


- 2 


u 


RSVA 


1 67 - 


224 1 


I 87 


-224 1 


208 


- 3434 


u 


RSVB 


167- 


2247 


1 67 


-2247 


1 7 1 


-2310 


u 


RTST 


1 66- 


2233 


166 


-2238 


1 87 


-2245 


u 


RV3A 


322 - 


877 1 


323 


- 7055 


324 


- 7060 


u 


RV3B 


23 1- 


4224 


322 


-7015 






u 


RV3C 


322- 


8774 


325 


-7137 






u 


RV3D 


322 - 


7008 


322 


-701 1 


322 


-70 1 6 


u 


RV57 


323 - 


7022 


333 


- 7730 






u 


RV5A 


323 - 


702S 


323 


-7033 






u 


RVSB 


324- 


7066 


324 


-7 100 






u 


RV5C 


324- 


7070 


324 


-7074 


324 


-7078 


u 


RV5D 


324- 


7066 


324 


-7101 






u 


RV5E 


324 - 


7 1 03 


324 


-7t 13 






u 


RV5F 


324- 


7073 


324 


-7111 






u 


RV5G 


324- 


7078 


324 


-7 126 






u 


RV5 J 


323 - 


7028 


323 


- 703 1 






u 


RVSR 


323- 


7053 










u 


RV5T 


323- 


704 5 


323 


- 7054 


327 


-7181 


u 


RVSW 


323- 


7030 


323 


- 7047 






u 


RVSX 


323 - 


7032 


323 


- 704 1 






u 


RVSY 


323 - 


7043 


323 


-7046 






u 


RV5 2 


323- 


7034 


323 


-704O 


324 


- 706 1 


u 


RV7A 


324- 


708 1 


327 


-7 153 
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u 


RVC 1 


321 


-6762 














u 


RVC3 


322 


-6762 


324 - 


71 lO 


333 


7726 






u 


RVC5 


323 


-7022 


333 - 


7727 










u 


RVC7 


327 


-7153 














u 


RVCK 


23 1 


-4223 


232 - 


4257 


233 


43 15 


233 


-4323 


u 


RVCT 


223 


-3770 


228 - 


4 137 










u 


RVPA 


233 


- 43 1 S 


32 6 - 


7 144 










u 


RVPB 


324 


-7117 


32 6 - 


7 14 1 










u 


RVFE 


324 


-7072 


324 - 


7 114 










u 


RVFH 


323 


- 7027 


323 - 


7047 


323 


7052 


326 


-7140 


u 


RVRL 


326 


-7141 


328- 


7 147 


327 


7 1 55 






u 


RVRT 


325 


-7133 


326- 


7 15 1 


327 


7 153 






u 


RVUX 


322 


- 7020 


333- 


7725 










u 


SABT 


222 


- 3766 














u 


SADQ 


153 


- 2004 


153- 


2005 


1 55 


20 1 7 






u 


SAOX 


146 


- 1 640 


149- 


17 12 


153 


2003 






u 


SBCN 


176 


-2417 


19 1- 


27 1 6 


197- 


3 1 72 


198 


-32 10 


u 


SCCH 


1 65 


-222 1 


2 14- 


3653 










u 


SC I 0 


202 


-3334 


214- 


3667 


334- 


775 1 






u 


SEKA 


1 6 1 


-2077 


162- 


2146 










u 


SEKB 


1 6 t 


- 2 1 OS 


16 1- 


2107 










u 


SEKC 


1 6 1 


- 2077 


1 62- 


2 112 










u 


SEKG 


1 62 


-2114 


1 62- 


2 147 










u 


SEKH 


1 8 1 


- 2 1 00 


161- 


2 1 10 


162- 


2 115 


1 62 


-2150 


u 


SEKI 


181 


- 2 1 03 


1 61 • 


2 106 










u 


SEKD 


181 


-2 to 1 


223 - 


3766 


24 1 - 


4654 






u 


SEND 


1 43 


-1563 


146- 


1 627 










u 


SETS 


1 63 


-2162 


195- 


3 102 


19 6- 


3 1 32 


24 1 


-4641 


u 


SETX 


1 95 


-3103 


237 - 


4500 










u 


SGRP 


1 95 


- 307 1 


195- 


3073 


242- 


4664 






u 


SLBN 


1 97 


-3152 


236- 


4442 


239 - 


4575 


240 


-4604 


u 


SIEN 


20 1 


- 326 1 


202 - 


3337 










u 


SNDA 


1 47 


-1647 


147- 


1665 


147- 


1874 






u 


SNOB 


1 47 


-1643 


147- 


1 645 


147- 


1664 






u 


ST 1 U 


1 79 


-2448 


1 79 - 


245 1 


179- 


2457 


1 SO 


- 2472 


u 


STER 


22 1 


-3737 


333 - 


7733 










u 


STOP 


1 SO 


-1742 


1 50- 


1 743 


ISO- 


1 753 






u 


STRT 


1 39 


-1324 


139- 


1 500 


1 40- 


1 500 


267 


-546 1 


u 


STSX 


1 95 


-3 107 


234- 


4340 


247 - 


5013 






u 


STUD 


165 


- 2224 


2 19- 


372 1 










u 


SUCH 


165 


-2213 


208 - 


3422 










u 


SUID 


20 1 


-33 14 


2 16- 


3675 


2 17- 


3704 






u 


SUNI 


139 


- 266 1 


20 1 - 


3260 


2 12- 


383 1 


2 1 7 


-3702 


u 


TBEC 


235 


-44 15 


240- 


4624 


243 - 


4667 






u 


TIMR 


1 43 


■1567 


145- 


1 603 










u 


TMDA 


21 1 


-3566 


230- 


4220 


233- 


4320 


234 


-43S4 


u 


TMOD 


209 


■3466 


209 - 


3476 


210- 


3507 


233 


-4321 


u 


TMRA 


1 45 


■1610 


1 45 - 


16 12 










u 


UCSR 


i 47 


■1661 


149- 


1722 


15 1- 


1755 






u 


uero 


142 


■ 1542 


1 60- 


2066 










u 


UERR 


80 


■40 


145- 


16 21 


147- 


1 653 


1 49 


-17 14 






262 


•54 15 


287- 


5455 










u 


ULKA 


173 


234 1 


209 - 


3447 


2 13- 


364 1 


2 1 S 


-371 1 


u 


ULNK 


147 


-1657 


2 18- 


3713 


264- 


5444 







- 1 653 149 - 1714 150- 1753 15 1 - 1 770 155-2021 1 80-2066 1 60-2071 1 84- 2 176 1 65 - 2222 1 9 6 - 3 1 4 2 226-4 102 259-5356 



u 


U NE A 


2 3 2- 


4 2 4 6 


2 3 2 


4 25 5 


2 39- 


4B 7 6 






















u 


U NEB 


232 - 


4 2 6 2 


2 32 


4 2 6 6 


























u 


UNEC 


232 - 


4 2 5 2 


2 3 2 


4 253 


























u 


U N E D 


2 3 0- 


4 20 6 


2 3 2 


4 2 4 1 


























u 


U N E E 


2 3 2- 


4 2 4 2 


2 3 2 


4 2 4 6 


2 3 5- 


4 404 






















u 


UN Eft 


2 30- 


4 2 12 


2 3 0 


4 2 16 


232 - 


424 7 


232 


424 7 


2 35 


44 10 


235 - 


44 14 


239 - 


4552 






u 


U NRD 


2 30- 


4 2 07 


2 3 0 


4 2 11 


230 - 


42 1 6 






















u 


U NWR 


2 3 5- 


4 407 


2 3 5 


4 4 14 


























u 


V AXP 


155- 


20 14 


15 5 


20 14 


19 6- 


3 134 


^- - 




322 


70 1 3 


322 - 


7015 










u 


V AXR 


1 40 - 


1501 


15 5 


2023 


1 BS - 


2023 


15 6 


- 

2027 


















u 


VCER 


164- 


2 17 6 


219 


372 1. 


























u 


WR 


16 4- 


220 1 


190 


2 8 6 6 


























u 


WTSA 


240- 


4627 


240 


4627 


241- 


463 1 






















u 


WTST 


2 32 - 


425 6 


239 


4563 


240 - 


4625 


24 1 


-4 634 


















u 


XCMA 


224 - 


4004 


237 


4472 


























u 


XCMP 


223 - 


377 1 


25 6 


5230 


























u 


XFCP 


143- 


1564 


2 6 1 


5402 


























u 


ZPSW 


20 1 - 


3264 


203 


337 1 


24 7- 


5010 






















UftK 


21- 


0 


84 


■115 


84 - 


124 


1 04 


- 500 


















UBAR 


17- 


0 


8 8 


-157 


104- 


SO 1 


1 04 


■ 502 






















108- 


5 65 


108 


-570 


1 08 " 


5 7 2 


1 08 


■ 57 8 


1 08 


803 


109- 


606 




R I 1 


1 " 


R 1 






t 1 7 - 


772 


1 1 8 


* 7 7 5 


118- 


1 002 


118 


- 1 004 


118 


10 10 


! ^ f " 






■ 


* A^ " 


1 EA A 






136- 


1242 


1 3 6 


-12 4 7 


13 6- 


12 5 1 


13 7 


•1255 


1 40 


15 33 


1 40 * 


1535 






1 AE 


1 at B 






144- 


1 600 


1 45 


-16 10 


145- 


16 12 


1 4 5 


-18 2 4 


1 4 5 


■1824 


145* 


18 25 


1 45 












149- 


17 11 


1 49 


-1722 


150- 


17 3 7 


1 50 


•17 3 7 


1 SO 


1 740 


150- 


17 40 


1 50 




Ert 

150- 


1 T A A 






151- 


1762 


1 5 1 


-1764 


15 1- 


17 7 2 


1 5 1 


-17 7 5 


1 5 5 


20 1 5 


18 1- 


2077 


1 6 1 




^ f I " 


^■1 A^ 






183- 


2 155 


1 63 


-2156 


163- 


2 1 60 


1 7 2 


-2315 


1 72 


-2317 


17 2- 


2 3 2 2 


1 72 






%&-trt 






173- 


2447 


1 79 


-2447 


179- 


2 4 60 


1 7 9 


- 2 4 BO 


1 SO 


-2467 


180- 


2 470 


1 80 




i n 


^ BEft 






18 8- 


2573 


18 8 


-2577 


187- 


2 6 11 


187 


-2615 


1 89 


-2645 


18 9- 


2 64 6 


1 89 


? Z 


a ^ ' 


^rt 1 A 






19 2- 


2 7 6 1 


19 2 


-2766 


19 2- 


2 7 67 


19 3 


-27 72 


1 9 3 


' -ZZ^ 


1 a A " 




1 oa 












193- 


3033 


1 9 4 


-3037 


19 4- 


304 1 


1 9 4 


■ 3045 


1 9 4 


* 305 1 


1 " 




1 ^* 


^ t ^-s 


1 OA 


^9aI 






196- 


3 1 1 G 


1 3 6 


-3133 


19 6- 


3 1 35 


1 9 6 


-3136 


1 9 7 


-3146 






■Ia 1 




1 a-T - 
in 1 ' 


^TA 1 






201 


32S4 


2 0 1 


- 32 65 


20 1 - 


32 6 6 


20 1 


- 327 5 


201 


* 3 27 6 


^AE ' 


3 277 




^ A Am 


9fta ' 








203- 


3353 


203 


-335 5 


203 - 


335 6 


203 


-3371 


204 


•3374 


m., ' 








2? 1 


^RRA 






2 10- 


3531 


2 1 0 


-3534 


2 10- 


35 35 


210 


-353 6 


2 1 1 


-3542 


211- 




2 11 




2 1 1" 








212 


3634 


2 1 2 


-3635 


2 13- 


3 6 40 


213 


" 3 6 44 


2 13 


-3645 


213- 




^■Ib 












220 


3734 


220 


-3735 


2 2 1- 


3 7 54 


2 21 


-3755 


2 23 


-3773 


2 24- 


i -l 








Art 11 






22S 


4062 


22 8 


- 4070 


22 6- 


4077 


22 8 


-41 03 


2 27 


-4110 


227 - 




q^Z 




2,Z ' 


A 1 1 B 

A^is 






230-4 1 7 1 


230 


-4207 


230 - 


42 16 


23 1 


- 4 22S 


231 


-4 232 


231- 


d^BB 








A^ SB 






233 


4320 


233 


-432 3 


233 


432 4 


234 


- 4332 


234 


- 4345 


234 - 


4358 


2 3 4 




' 


AE^T 






236 


4440 


237 


-4453 


237 


44 60 


237 


-44 67 


237 


-4473 


238 - 


45 2 5 


2 3 8 


AB o e 


^ a 1 


A e^I 






239 


4572 


340 


-4577 


2 40 


4 602 


2 40 


-4604 


2 4 0 


-4614 


2 4 0- 


4 6 2 3 


2 4 1 


4 632 


^ A 1" 








242 


4665 


242 


-46 66 


243 


4 6 72 


2 45 


-473 1 


2 4 5 


- 4732 


2 4 5 - 


4 7 43 


2 4 5 


4 744 


T A a " 


AT EE 
bZ AT 






248 


5031 


248 


•5035 


248 


5037 


2 4 9 


- 504 2 


2 4 9 


- 5043 


2 4 9 - 
















25 1 


5 157 


252 


-5165 


253 


5 2 12 


2 5 5 


-5224 


2 5 5 


-5225 


2 5 6* 


52 30 


2 5 7 


5 23 3 


2 57 


5234 






257 


5250 


257 


-5256 


257 


S2S7 


257 


-5285 


257 


- 52 67 


257 


5270 


258 


-5273 


253 - 


53 14 






259 


5337 


259 


-S34 1 


259 


5343 


259 


-5345 


259 


-5353 


259 


5354 


259 


5357 


253 - 


536 1 






259 


5375 


259 


-5400 


262 


54 1 4 


266 


•5452 


267 


•5457 


270- 


5475 


273 


5505 


274 - 


5522 






290 


SS73 


290 


-5700 


290 


5707 


290 


-5714 


290 


-5716 


290 


5724 


290 


-573 1 


230 - 


5733 






29 1 


5773 


29 1 


- 6000 


29 1 


6002 


292 


- 60 10 


292 


-6015 


292 


60 1 7 


292 


- 6025 


29 2- 


6032 






293 


6052 


293 


- 8055 


293 


605S 


293 


- 6057 


293 


- 6063 


233 


6 1 03 


294 


-6107 


23 4- 


6 107 






296 


6 156 


296 


-6157 


29 6 


61 57 


29 6 


- 6 1 60 


29 6 


-6160 


23 6 


6 18 1 


296 


-6161 


23 6- 


6 162 






299 


6227 


301 


- 6263 


30 1 


8273 


30 1 


- 6273 


301 


-6276 


301 


6276 


302 


-6302 


302 - 


6302 






302 


6320 


302 


- 6320 


302 


6322 


302 


- 6322 


302 


•6324 


302 


6324 


303 


-6335 


303- 


6337 
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106- 


527 


108- 


545 


108- 


556 


108 


5 60 


108 


-583 


1 1 o - 




110- 


g , -, 


110- 




110- 


6 2 5 


117 


7 6 2 


1 1 7 


-77 0 






124- 


073 


124- 


075 


124- 








12 5 


- t 1 07 






142- 




142- 


557 


142- 


15 6 1 


I 44 


15 74 


14 4 


-15 7 7 










147- 


647 


147- 


1 6 S 1 


48 




148 


-1705 


1 so' 


1 744 


1 50 " 


1 7 4 B 


150- 


1 747 


150- 


175 1 


1 5 1 


17 5 5 


1 5 1 


-17 5 6 


1 S2 - 


2 116 


162- 


2 1 20 


162- 


2 123 


1 62 - 


2124 


1 62 


2 13 1 


1 63 


-2154 


174- 


2354 


174- 


2362 


174- 


2365 


174- 


2366 


176 


2405 


176 


-2413 


1 80- 


2472 


18 1- 


2477 


1 85 - 


2556 


1 85- 


2557 


1 85 


2568 


185 


-25B7 


189- 


2652 


189- 


2853 


189- 


2855 


192- 


2740 


192 


2758 


192 


- 2760 


193- 


3020 


193- 


3022 


193- 


3024 


1 93- 


302S 


193 


-3027 


193 


- 3032 


194- 


3062 


195- 


3086 


195- 


3074 


195- 


3075 


195 


-307 8 


195 


-3 106 


198- 


3215 


198- 


3216 


199- 


3230 


200- 


3237 


200 


■324 1 


200 


-3247 


201 - 


3302 


202- 


3315 


202- 


3320 


202- 


332 1 


202 


■3322 


203 


-3347 


209 - 


344S 


209- 


3460 


209 - 


3473 


209 - 


3500 


2tO 


■ 3S 1 a 


2 1 0 


-3522 


2 11- 


3573 


211- 


3803 


212- 


3826 


2 12- 


383 1 


2 1 2 


■3832 


212 


-3833 


2 16- 


3677 


216- 


3700 


217- 


3703 


2 1 7- 


3705 


217 


■3708 


218 


-371 1 


225 - 


401 5 


225- 


4020 


225- 


4023 


225- 


4030 


225 


-4048 


225 


-4047 


227- 


4 1 20 


227 • 


4 1 22 


228- 


4 14 1 


229 - 


4 15 1 


229 


-4 1 SS 


229 


-4 165 


232- 


4264 


232 - 


4266 


233- 


4307 


233- 


43 10 


233 


-4312 


233 


-4314 


235- 


4373 


235 - 


4402 


235- 


4403 


235- 


44 18 


235 


- 4420 


236 


-4432 


238- 


4530 


238 


4533 


233- 


4535 


239 - 


4550 


239 


-4553 


239 


- 4570 


24 1- 


4640 


24 1- 


4652 


24 1 


4653 


242- 


4656 


242 


-466 1 


242 


•4682 


246 - 


4765 


246 


4767 


246 


4773 


246- 


4774 


248 


-5014 


248 


-501 5 


249 - 


505 1 


250- 


5 10 1 


250 


5 1 04 


250- 


5 1 07 


250 


-5112 


25 1 


-5 132 


257 - 


5235 


2S7- 


5236 


257 


5240 


257 - 


5242 


257 


-5244 


257 


- 5246 


2S9 - 


S3 t 5 


2S9 - 


5320 


259 


532 1 


259- 


5327 


259 


-5330 


259 


-5334 


259- 


5364 


259 


5385 


259 


5366 


259 - 


5372 


259 


-5373 


259 


-5374 


274 


5523 


277 


5534 


277 


5535 


282- 


5577 


289 


-5663 


289 


-5670 


29 1 


574 1 


29 1 


5746 


29 t 


5750 


29 1- 


5756 


29 1 


-5763 


29 1 


-5785 


29Z- 


S034 


293 


604 1 


293 


6043 


293- 


G044 


293 


- 6045 


293 


- 6048 


295 


6125 


295 


6 1 33 


295 


6 133 


29 6- 


8 1 47 


296 


-6154 


29 6 


-6158 


296 


6 162 


298 


61 83 


296 


6 163 


29 6- 


8 1 84 


296 


- 61 64 


299 


-6218 


302 


63 12 


302 


6312 


302 


631 4 


302 - 


63 14 


302 


- 63t 8 


302 


-8316 


303 


6337 


303 


6341 


303 


634 1 


303- 


8353 


303 


- 63SS 


303 


-8355 
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304 


6375 


304 


8377 


304- 


6377 


304 - 


6401 


304 - 


640 1 


304- 


84 1 3 


304 


64 15 


304 


64 1 5 




322 


■6785 


322 


6773 


322- 


6774 


322 - 


7004 


322- 


7007 


322 - 


701 2 


323 


7046 


323 


7053 




329 


•740S 


329 


7406 


329 - 


7407 


329 - 


7410 


329 - 


74 1 1 


329 - 


74 1 2 


329 


74 13 


329 


74 14 




329 


7423 






























UBURST 


49 


0 


43 


0 


1 22 - 


1052 


136- 


1235 


1 39 - 


1 320 














UC2EDA 


1 76 


2400 


1 76 


24 13 


























UCRD 


1 8 


■0 


1 8 


0 


1 a - 


0 


76 - 


2 


76 - 


4 


30 - 


57 


3 1 


72 


S3 


1 OS 




39 


-24 1 


1 02 


457 


103- 


473 


1 04 - 


600 


1 07 - 


534 


107- 


535 


1 03 


554 


1 OS 


574 




1 1 6 


-722 


1 1 6 


74 1 


126- 


1 1 10 


126- 


1112 


126- 


1114 


1 29 - 


1154 


138 


1 30 1 


145 


1 807 




334 


-7784 


335 


7773 


335 - 


7778 


335- 


7777 


















UCRS 


1 8 


-0 


1 8 


0 


1 8 - 


0 


102- 


4 50 


1 45- 


1 804 


148- 


1 633 


148 


1 675 


155 


2023 


UCRTST 


33 


- 1 02 


102 


45 6 


102- 


457 






















UCSREN 


4 3 


- O 






























UDA 1 


73 


- 0 






























UDO 


1 8 


-0 


1 8 


•0 


1 8 - 


0 






















UDDI 


17 


-0 


77 


- 1 0 


77' 


12 


126- 


1115 


126- 


1116 


128- 


1117 










UDS 


1 8 


-0 


18 


■0 


18- 


0 






















UER 


17 


-0 


79 


-27 


78- 


30 


79 - 


31 


79- 


33 


80- 


34 


80 


-35 


80 


-38 




80 


-52 


SO 


-54 


81 - 


8t 


81 - 


65 


8 1 - 


88 


8 1 - 


87 


8 1 


-74 


83 


- 101 




89 


-237 


90 


-251 


9 1 - 


252 


1 80- 


2066 


1 60- 


2073 


1 eo- 


2074 


1 SO 


-2078 


331 


-7426 




331 


-7435 


331 


-7438 


331 - 


7437 






















UF . 576 


63 


-0 






























UF . CMR 


63 


-0 


83 


-0 


196- 


3 1 22 


227- 


41 1 1 


















UF . CMW 


63 


-O 


S3 


-0 


198- 


3122 






















UF . MSK 


63 


-O 


210 


-3505 


























UF . RMV 


63 


-0 






























UF . RPL 


63 


-0 






























UF .WPH 


S3 


- 0 


1 94 


- 3042 


194- 


3042 






















UF WPS 


63 


- 0 


1 94 


-3042 


194- 


3042 


210- 


3510 


















UGUCPC 


1 87 


-2613 


167 


- 26 1 6 


























UGUSTA 


188 


- 2625 


1 88 


-2627 


























UGUSTB 


188 


-2626 


188 


-2831 


























UGUSTC 


138 


-2623 


1 88 


-2630 


188- 


2632 






















UHANG 


30 


-55 


SO 


-55 


80- 


60 






















UHELP 


30 


-55 


30 


-55 


80- 


55 


88- 


2 1 6 


















UI0PA1 


192 


- 2744 


192 


- 2747 


























UIOPER 


193 


-277 1 


193 


-2774 


193- 


300 1 


193 


3006 


193- 


3022 


194 


3043 










UMP 


1 3 


-0 






























UMPN 


12 


- 0 


77 


- 5 


77 - 


6 






















UN . BRC 


230 


-42 1 5 


244 


-4711 


289 - 


5634 


289 


5638 


308- 


6450 














UN. BUF 


6B 


•0 


65 


-0 


























UN . BWC 


23S 


-4413 


285 


-5533 


301 ■ 


6242 


301 


8243 


















UNB . CA 


243 


-4875 


243 


-4701 


























UNB . CB 


244 


- 4720 


244 


-4724 


























UNB . CC 


244 


- 4723 


244 


-4726 


























UNB . CM 


235 


-4405 


243 


-4887 


























UNB . CX 


238 


-4427 


244 


-4725 


























UNB . RD 


149 


-17 13 


ISO 


- 1 7S0 


207 


34 t 7 


22 1 


3748 


230-421 1 


243 


4 704 


259 


•S3B5 


283 


-5834 


UNB . RS 


80 


-57 


232 


- 4247 


286-5633 


288 


5 633 


















UNB . SR 


243 


-4704 






























UN8 .WR 


1 47 


-1652 


1S1 


- 1 787 


155 


2020 


206 


341 1 


235 


4407 


288 


5833 


301 


-8242 


301 


- 6242 


UNC . RM 


63 


- O 






























UNC . SS 


6 1 


-0 






























UNERR 


70 


-0 































83-113 
1 14-645 
145-1617 

1 S6- 2042 



80-40 
S3- 104 



84-115 
1 1 4 - G53 
145-162 1 



80-43 
84-t3S 



-6437 306-6443 318-6732 322-6762 
-7140 326-7142 327-7162 329-7404 
-7417 329-7420 329-7421 329-7422 



84-124 84-126 84-130 39-240 
114-666 114-665 115-674 115-711 
15S-2025 156-2048 299-8241 334-7782 



80-44 80-46 80-47 80-51 

85-141 35-151 SS-1BS 88-218 
331-7431 331-7432 331-7433 331-7434 
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TABLE ( CREF VO I -OS I 



UN ITF 


46 


-0 














UNLOCK 


145 


- 1 607 


1 7S - 


2376 


195 


-3 107 


209 


- 3454 


UNSUCC 


69 


-0 














UP . XFC 


26 1 


- S402 


333 - 


7737 


333 


-7746 


333 


■ 7747 




1 3 
324 


-0 

-706 1 


83- 


1 0 1 


83 


- 104 


84 


- 1 35 


JPRQC 


1 3 


-0 














UO . CNT 


53 


- 0 


149- 


17 11 


1 49 


-17 15 






URAMOA 


1 45 


-1525 


145- 


1626 










URAMPE 


85 


-137 


1 04 - 


475 










URETRY 


60 


-0 


19 4- 


306 1 










UROMPE 


34 


- 1 33 


1 03 - 


47 ! 










USTRTA 


1 40 


-1521 


1 40- 


1525 










UTEMP 1 


50 


-0 


50- 


0 










UTMP 


1 7 


-0 














UTSTBL 


33 1 


-7426 














UWMC I 


40 


-0 














UXF 1 4A 


264 


- 5427 


333- 


7742 


333 


-7743 






UXF 1 4B 


264 


-5441 


264 - 


5443 










UXF 1 SB 


263 


-6426 


264 - 


5443 


266 


-5453 


268 


6471 


UXFC 1 1 


262 


-S407 


333 - 


7737 


333 


- 7740 






UXFC 1 2 


262 


-S407 














UXFC 1 3 


2 63 


-5423 


333 - 


774 1 










UXFC 1 4 


264 


-5427 














UXFC 1 5 


265 


-5446 














UXFC 1 6 


266 


-5446 


333 - 


7744 










UXFC 1 7 


267 


-5454 


333 - 


774S 










UXFC 1 S 


268 


-5462 


333 - 


7746 










U X F C RW 


2 62 


-5407 














UXFU I 0 


262 


-5417 


2S4 - 


5440 


289 


-5634 


289 


5634 


V . RVC3 


323 


- 7056 


324 - 


7 106 


333 


- 7726 






V . R VC 5 


333 


-7727 














V . RV C 7 


324 


-7123 


333- 


7730 










V , RVC8 


333 


-773 1 














V . RVCT 


333 


-7725 














V . UR V C 


22 8 


-4144 


333 - 


7725 










VAX , PC 


SO 


-O 


139- 


13 17 










VAX INT 


2 1 


- 0 


2 1 - 


0 


1 55 


- 2025 


156 


2043 


VAXO 


4ft 


-O 














VC . CMD 


52 


-0 


164- 


2 I 73 










VC . DMM 


52 


-0 


1 64 - 


2 173 










V C . L 0 G 


52 


-0 


20 1- 


3270 










VC . RSP 


52 


-0 














VECT 


59 


-0 


232 - 


4244 










VECTAB 


33 3 


-7725 














WAIT 


80 


-54 


88 - 


223 


89 


-240 


90 


243 


WA I TS 


90 


-246 


126- 


1121 


1 30 


1 1 57 






WASTE 


92 


-275 


)08- 


553 


1 1 5 


677 


1 1 6 


734 


WC I 


40 


- 0 














WD 


44 


-0 














WMC I 


40 


- 0 


303- 


6346 


304 


6362 


305 


6423 


WRAP 


1 


-0 














WRC 


1 4 


-o 














WRCMD 


87 


-205 


87 - 


2 10 


93 


302 


97 


352 



85-151 181-2100 193-3030 194-3063 198-3114 197-3201 323-7034 323-7047 323-70BS 



119-1023 133-1224 



98-372 119-1017 120-1037 120-1O42 126-1125 129-1147 130-1163 
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WRFST 


1 5 


-0 


81 


- 65 


93 - 


310 


1 08 


-541 


1 1 3 


6 3S 


1 1 6 


732 


117- 


77 1 


1 58 


- 2056 


301 


-627 1 


301 - 


6277 


303 


- 6336 


303 


- 6354 


304 


-8 378 


306 - 


6435 


WRITCD 


69 


-0 


69 


-0 


69 - 


0 


194 


- 3040 


194 


3047 


322 


7006 


































WRITE 


40 


- 0 






















































WRNXT 


1 5 


-0 


108 


-543 


30 1 - 


6272 


301 


- 6300 


302 


8313 


302 


63 15 


302 - 


63 1 7 


302 


-8321 


302 


-6323 


306- 


6436 


















WRPFLG 


323 


-7022 


324 


-7087 


324- 


7104 


324 


-7112 


324 


7 113 






































WRRDX 1 


69 


-0 


69 


-O 


















































WRRDXR 


69 


-0 






















































WRSND 


1 5 


-0 


304 


-6414 


















































V^RT 


24 


-0 






















































WRTERR 


98 


-368 


1 60 


- 2074 


















































WRTSA 


87 


-214 


98 


-365 


126- 


1117 


129 


-1158 


133 


1 220 


139 


1322 


































WT , D I A 


1 22 


-1054 


1 36 


-1237 


137- 


1 257 


301 


-8242 


30 1 


6245 






































WT . RAM 


1 07 


-53 7 


1 22 


-1053 


1 24- 


1077 


136 


-1236 










































WTCMDD 


93 


-312 


9 4 


-316 


95- 


323 


1 1 7 


- 773 


1 1 8 


1001 


299 


6222 


































XBNCOD 


48 


- 0 


2 1 O 


-3516 


















































XBNSTR 


46 


-0 


1 94 


- 3035 


2 10- 


354 1 














































XCMP 


59 
245 


-0 

-4734 


1 72 
245 


- 2323 
-474 1 


173- 
247 - 


2337 
50 1 3 


174 


- 2355 


193 


2776 


209 


3462 


2 11- 


3601 


213 


-3851 


223 


- 3770 


232 - 


4267 


233 


-4303 


237 


-4472 


237 


-4474 


241 - 


4634 


XFCF I N 


26 1 


- 5404 


333 


-7748 


333- 


7747 














































XFCMAX 


261 


- 5403 


333 


-7747 


333- 


7747 














































XFCTAB 


333 


- 7737 


333 


-7737 


















































XFCUPR 


261 


-5402 


333 


-7737 


333 - 


7746 


333 


-7747 


333 


7747 






































XWRCMD 


156 


-2033 


1SB 


-204 1 


1 58- 


2050 














































XWTCMD 


159 


- 206 1 






















































ZRO 


1 3 


-O 


78 


-23 


80- 


40 


S3 


- 102 


84 


13 1 


84 


1 32 


84 - 


133 


84 


-136 


8S 


-137 


85 - 


1 45 


85 


- 146 


85 


- 1 47 


85 


-152 


36- 


1 63 




86 


• 184 


86 


- 165 


86- 


188 


86 


- 1 67 


86- 


1 70 


36 


171 


86- 


172 


86 


-173 


86 


- 1 74 


86- 


175 


89 


-234 


9 1 


- 257 


9 8 


-34 4 


99 - 


377 




99 


-407 


99 


-411 


102- 


485 


104 


- 503 


106- 


512 


108 


547 


1 10- 


822 


1 1 5 


-716 


1 1 6 


-746 


117- 


760 


1 1 8 


- 1007 


1 20 


- 1034 


1 20 


- 1 050 


122- 


1063 




124 


- I073 


124 


- 1 100 


126- 


1 1 24 


126 


-113 1 


127- 


1 1 3S 


128 


1144 


128- 


1 1 45 


129 


-1153 


1 30 


-1162 


136- 


1 235 


138 


- 1246 


1 37 


-1267 


138 


- 1301 


1 40- 


1S3I 




1 40 


- 1S33 


1 40 


- 1 534 


142- 


1 S47 


1 4 5 


-1617 


145- 


162 1 


146 


1 635 


1 47- 


1846 


147 


- 1 660 


147 


-1685 


148- 


1 677 


1 SO 


-1751 


151 


-1760 


1 5 1 


- 1 772 


1 S 1 - 


1774 




1 54 


-2007 


1 54 


-2010 


156- 


2032 


156 


- 2044 


16 1- 


2 1 02 


1 61 


2 105 


1 62- 


2 117 


1 63 


-21 65 


184 


- 2 1 75 


164- 


2200 


184 


-2201 


1 64 


- 2202 


1 64 


-2203 


1 8S- 


2204 




165 


-2205 


165 


- 2207 


1 65- 


2210 


165 


-2211 


1 65- 


22 12 


185 


22 1 3 


1 65- 


2214 


1 65 


-22 1 6 


1 8S 


-2217 


1 65 - 


2220 


18S 


-2221 


165 


-2222 


1 65 


-2227 


16S- 


2230 




I 70 


- 230 1 


1 72 


-232 1 


172- 


2324 


1 73 


-2330 


173- 


2340 


1 75 


2374 


176- 


2400 


176 


-2401 


178 


- 2404 


183- 


2522 


1 S3 


- 2S26 


1 84 


- 2B42 


1 84 


- 2S47 


1SS- 


2SS4 




185 


-2555 


1 85 


-2563 


186- 


2601 


186 


-2603 


186- 


2604 


187 


26 13 


187- 


2615 


1 88 


-2826 


1 88 


-2627 


188- 


284 1 


1 9 1 


-27 16 


1 9 1 


-2717 


192 


-2735 


192- 


2742 




t 92 


-2744 


193 


- 277 1 


193- 


30 1 6 


193 


-3021 


193- 


3023 


194 


3040 


195- 


3070 


196 


-3115 


196 


-3124 


198- 


3 137 


196 


-3144 


197 


-3187 


198 


-3220 


200- 


3244 




200 


- 3245 


20 1 


- 3255 


20 1 - 


3256 


20 1 


- 3263 


201 - 


3272 


20 1 


3273 


201 - 


3274 


203 


-3352 


203 


-3361 


203- 


3363 


207 


-3415 


209 


-34S3 


209 


-3465 


209 - 


347 1 




209 


-3472 


209 


- 3475 


2 10- 


35 15 


2 1 0 


-3520 


2 11- 


3550 


2 1 1 


355 1 


2 11- 


3552 


2 1 1 


-3572 


2 1 2 


-3610 


213- 


3650 


2 1 8 


-3717 


219 


-3722 


222 


-3764 


223- 


3788 




223 


-3773 


224 


- 4005 


225- 


404 1 


226 


-40S5 


226- 


4065 


226 


4076 


227 - 


4 116 


228 


-4144 


229 


-4152 


229 - 


4 156 


229 


-4157 


229 


-4163 


230 


-4166 


230 - 


4 172 




230 


-4206 


230 


- 4207 


232 - 


4242 


232 


-4265 


232 - 


4274 


233 


4277 


233 - 


430 1 


233 


-4325 


234 


- 4327 


234 - 


4330 


234 


-4334 


234 


-4343 


234 


-4355 


234 - 


4358 




234 


-4363 


235 


- 437 1 


235 - 


4404 


235 


- 4405 


235- 


4406 


235 


44 16 


235 - 


4424 


235 


-4425 


239 


- 4433 


236 - 


4450 


237 


-4457 


237 


-446 1 


237 


- 4463 


237 - 


4472 




237 


- 4503 


238 


-4532 


238- 


4535 


239 


- 4552 


239 - 


4555 


239 


4560 


240- 


4 607 


240 


-4610 


240 


-4611 


240- 


46 15 


240 


-4627 


24 1 


- 463 1 


24 1 


- 4 633 


24 1- 


4634 




24 1 


• 4 640 


241 


-465 1 


24 1- 


4655 


243 


-4875 


246- 


4757 


24 6 


4763 


248 - 


50 15 


248 


- 502 1 


248 


- 5040 


25 1- 


5 1 54 


253 


-5200 


253 


-5203 


253 


-5211 


253 - 


52 1 3 




253 


-5214 


253 


-5220 


255 - 


5225 


257 


-526 1 


259 - 


5323 


259 


5377 


26 1- 


5402 


264 


- 5430 


272 


- 5 500 


272 - 


5502 


273 


-5506 


273 


-5515 


279 


-5543 


280- 


55SO 




28 1 


- 5563 


283 


-5615 


289 - 


5634 


239 


-5645 


289 - 


5 647 


289 


5G60 


290- 


5673 


290 


-5700 


290 


- 5707 


290- 


57 14 


290 


-5724 


290 


-573 1 


29 1 


-574 1 


29 1- 


5748 




29 1 


- 5756 


29 1 


-5763 


29 1- 


5773 


29 1 


- 80O0 


292- 


60 1 0 


292 


60 1 5 


292- 


6025 


292 


-6032 


293 


- 6042 


293 - 


6053 


293 


- 6075 


295 


-6113 


295 


-6130 


297- 


6 17 1 




301 


- 6252 


301 


- 6254 


30 1 - 


6276 


303 


- 8327 


304 - 


6362 


304 


637 1 


305- 


64 17 


305 


-6423 


306 


- 6446 


308 - 


6457 


309 


- 6SO0 


309 


- SS02 


309 


■6510 


3 12- 


654 1 




3 1 5 


-6602 


3 1 6 


- 6632 


316- 


6635 


3 1 6 


- 6640 


316- 


6642 


3 1 3 


6738 


322- 


701 1 


323 


- 7025 


323 


-7026 


323- 


7027 


323 


- 7040 


323 


- 70S 1 


323 


- 7052 


324 - 


7068 




324 


- 7072 


324 


- 7076 


324- 


71 13 















































